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ENVIRONNENTAL MONITORING
AT THE SAVANNAH RIVER PLANT

ANNUAL REPORT -- 1981

SWARY

Ensuring the radiation safety of the public in the vicinity of the Savannah
River Plant (SRP) was a foremost consideration in the design of the plant and
has continued to be a primary objective during 28 years of SRP operations .

An extensive surveillance program has been continuously maintained since 1951
(before SRP startup) to determine the concentrations of radionuclides in a
2 ,000-square mile area in the environs of the plant and the radiation exposure
of the population resulting from SRP operations. The results of this
monitoring program (one of the largest of its type in the world) are reported
annua1ly. ~is document sunimarizes the 1981 results.

The radiation dose at the plant perimeter and the population dose in the
region from SRP operations are very small relative to doses received from
naturally occurring radiation. The 1981 annual average dose to a hypothetical
individual at the plant perimeter from SRP atmospheric releases of radioactive
materials was O.8 mrem (approximately 1% of natural background) . The maximum

dose from atmospheric releases at the plant perimeter was 1.15 mrems , which is
O.2% of the Department of Energy (DOE) limit for offsite exposures. The
population dose to people living within 80 km (50 mi) of the center of SRP

(population: 465,000) was 118 person-reins. During 1981 this same population
received a radiation dose of about 54,400 person-reins from natural radiation
and an additional dose of about 47, 000 person-reins from medical x-rays.

An individual consuming river water downstream from SRP would receive a
maximum calculated dose in 1981 of 0.28 mrem, which includes dose
contributions from consumer products produced using Savannah River water.
Practically all of this radiation dose is due to tritium. In comparison, the

National Council on Radiation Protection and Measurements reported that the
dose to a person wearing a luminous wristwatch containing tritium could be as
high as 5 mrems per year, which is 18 times greater than the dose resulting
from SRP releases to the river.

Air and water are the major dispersal media for radioactive emissions.
Samples representing segments of the environment potentially affected by these

emissions were monitored to ensure a safe environment. Releases of
radioactivity from SRP had an inconsequential effect on living plants and
animals. With a few exceptions, concentrations outside tbe plant boundary
were too low to distinguish from the “at”ral radioactive backgro””d a“d

continuing worldwide fallout from nuclear weapons tests.

The average particulate beta concentration (0.09 pCi/m3) in air at the plant
perimeter was essentially the same as 25 mi away. The average concentration

of tritium at
higher than at

the plant perimeter (55 pCi/m3)
25-mile radius locations but was

was approximately three times
still only 0.03% of the CG.

1
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Tritium was the only radionuclide of plant origin detected in Savannah River
water by routine analytical techniques. The maximum tritium concentration in

river water immediately downstream of the plant was 9.2 pCi/ml (including
1.1 pCi/ml background river contribution) and represented only 0.3% of the
concentration guide (CG) specified in Order DOE 5480.1A. Special research

programs using very low level techniques may detect trace quantities of other
radionuclides of plant origin.

Analyses of plant perimeter soil samples (5 cm deep) showed an average
deposition of CS-137 (31 mCi/km2) and PU-239 (1.1 mCi/km2) within the
range normally found in global fallout. The average PU-238 deposition was

less than 0.15 mCi/km2, the lower limit of detection.

Monitoring of five square miles of swamp bordering the Savannah Rive r

immediately below the SRP boundary continued to detect radioactivity
(primarily CS-137 ) above the natural background levels . only one-third of the
swamp (1.7 square miles) is affected. Neither restrictions on use of the
swamp nor remedial actions are considered warranted because the swamp is
largely uninhabited. Radiation measurements with thermoluminescent dosimeters

(TLD’s) showed levels (maximum 1.1 mR/day) similar to those observed for the
past several years.

Atmospheric emissions of S02, fly ash, and smoke were within applicable
standards.

Water quality analyses of nonradioactive materials indicated that Savannah
River water were not adversely affected by SRP operations . This was
substantiated by independent surveys of the health of Savannah River biota by
the Academy of Natural Sciences of Philadelphia, PA.

In addition to the environmental monitoring performed by SRP, the states of
South Carolina a“d Georgia also maintain ro”ti”e environmental surveillance
for radioactivity around SRP. Over 50 locations around SRP are monitored by
the two ~,states for radiation (TLD’S) and for radioactive concentrations in
air, rain, surface water, drinking water, soil, vegetation, and milk. The
state agency data are maintained and reported by the respective states.



INTRODUCTION

An environmental monitoring program has been in existence at SRP since 1951.
Tbe original preoperational surveys
environmental monitoring program in which
locations are analyzed for radiological
The results of these analyses for 1981
figures , and tables.

Monitoring data are contained in tables
figures and maps of sampling locations .

specific data tables and figures.

have evolved into an extensive

sample types from approximately 500
and/or nonradiological parameters.
are presented in subsequent text,

at the end of the text along with
References are made in the text to

Additional information pertaining to SRP releases of radioactive materials and
their dispersion in the environment during 1981 may be obtained from
DPSPU 82-30-1, EnVirOnMetItal Monitoring in the Vicinity of the Savannah River
Plant.

ENVIRONMENTAL MONITORING -- RADIOACTIVE

Atmospheric

RADIOACTIVITY IN AIR

The average particulate alpha activity in air during 1981 (0.001 pCi/m3 both
onplant and offplant) was the same as in 1980. Plutonium analyses were

performed on a monthly composite of the weekly air filters from seven sampling
location groups (A Area, F Area, H Area, other onplant, plant perimeter, 25-,
and 100-mile-radius stations) .

Higher PU-238 concentrateions were found in air onplant (average 34 aCilm3 in
H Area) than offplant (average 0.05 aCi/m3 at
concentrations of PU-239 in air ranged from 26 aCi/m

~00-mile-radius). Average
In F Area to

11 aCi/m3 at 25-mile-radius locations. Average concentrateions of both
PU-238 and Pu-239 in air were similar to those observed in 1980.

Plant-released tritium was evident as seen by the decreasing concentration
with Sdis.tance from the plant. The average 1981 concentrations were 290

pCi/m In F Area, 1,600 pCi/m3 in H Area , 55 pCilm3 at
pCi/m3 at

th;,m$lan t

perimeter, 17 25-mile-radius locations , and 11 at

100-mile-radius locations. Radioactivity in air data and tritium in

atmospheric moisture data are presented in table 1. Continuous air monitoring

stations are shown in figure 1.

The particulate beta concentration in air (average 0.09-0.1 pCi/m3 at all
sampling location groups) was about four times higher than during 1980. The

increased activity is attributed to the Chinese atmospheric nuclear detonation
in October
of fallout

figure 2.

1980 (see Chinese FallOut MOnitOring sect iOn be lOw). The influence

from weapons tests on particulate beta activity in air is shown in
Elevated concentrations were observed after atmospheric testing was

3



resumed in September 1961, and also after testing by nonparticipants of the

atmospheric test moratorium that was established in late 1962. Increases are
generally observed after an atmospheric test; however, some increase may also
occur each spring as a result of the mixing of the stratosphere with the
troposphere.

This phenomenon has been generally observed between January and June depending
on prevailing meteorological conditions. The beta activity for 1973, 1976,
and 1979, however, was relatively low and the characteristic spring rise was
not as evident. The dramatic spring increase observed in 1981 was attributed
to the presence of fresh fallout from the October 1980 Chinese atmospheric
test.

The major gamma-emitting radionuclide in air was Be-7, a naturally occurring
radionuclide formed by the interaction of cosmic rays with oxygen and nitrogen
in the upper atmosphere. Radionuclides of fallout origin detected in air were
Sr-89,90, Zr,Nb-95, CS-137, and Ce-144.

Because plant releases of particulate beta or gamma activity were not
generally detectable in air by routine analytical techniques at the plant
perimeter, concentrations were calculated by meteorological dispersion
equations. Atmospheric releases and calculated concentrations of gases ,
vapors, and resulting doses are discussed in the subsection on exposure via
atmospheric pathways (p 25) .
doses are described in detail

CHINESE FALLOUT MONITOR ING

Fallout from the October 16,
to be detected on high volume
this test was detected at SRP

Methods for calculating environmental radiation

in DPSPU 82-30-1.

1980 Chinese atmospheric weapons test continued
air samples collected during 1981. Fallout from
19 days after the detonation and was measured on

air samples through April 1981. -Air gannna activity and rainfall measurements
following the test are presented in figure 3.

Maximum ait gamma activity from this test (740 fCi/m3) occurred in
April 1981, 6 months after the detonation. The principal radioactive
components detected in air at this peak were the longer-lived fallout
radionuclides (Zr,Nb-95, Ce-144, RU-106, and c.-137) , indicating that the
activity probably originated from the October 1980 test and not an additional
Chinese detonation. The annual mixing of the stratosphere with the
troposphere (spring rise) probably had an influence on the time that peak
activity occurred. The air activity levels following the October 1980 test
were generally lower than those measured after previous Chinese tests in 1976,
1977, and 1978.

Additional data from the October 1980 test are given in DPSPU 81-30-1.

L-
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RAINWATER DEPOSITION

The quantity of radioactivity that is deposited in rainwater is measured at
each air monitoring station. The rainwater is collected in pans that are
two feet square a“d passed through ion exchange columns to plastic jugs. NCI
correction is made for dry deposition that may escape from the pans or that
may be deposited in the pans during periods of dry windy weather. The ion
columns are counted on a NaI detector for gannna emitters ; then eluted for
gross alpha and beta, strontium, and plutonium analyses . Tritium
concentrations are determined by analysis of the rainwater collected in the
jugs. Radionuclides deposited in rainwater are shown in table 3 and sampling

locations in figure 1.

Deposition of beta-emitting radio”uclides averaged 7.3 nCifm2 onplant ,
6.6 nCi/m2 at the plant perimeter, 5.7 nCilm2 at the 25-mile-radius
8tati0ns,

i
and 5.2 nCi m2 at the 100-mile-radius stations. The beta activity

included 0.62 nCi/m , 0.54 nCilm2, 0.61 nCilm2, and 0.39 nCi/m2 of
Sr-90 for the four respective location groups. Detectable levels of
Zr-95-Nb-95, CS-137, and Ce-144 were found in rainwater samples collected
during the first 6 months of 1981. The deposition of these radionulides was
attributed to the October 1980 Chinese atmospheric weapons test.

The average annual deposition of PU-238 and PU-239 in rainwater was higher at
locations near the plant than at the more distant locations. Plant-released
tritium was evident in rain samples as seen by the decreasing concentration
with distance from the plant. The average concentrations were 12 pCi/ml in
F Area, 43 pCi/ml in H Area, 2.5 pCi/ml at the plant perimeter and 0.6 pCi/ml

at 25-mile-radius locations.

ENVIRONNENTAL GANMA RADIATION

Gamma radiation is measured continuously for quarterly periods with

thermoluminescent dosimeters (TLD’s) at the plant perimeter, 25-, and
100-mile-radius air monitoring locations. Additional measurements are also
made at onplant air monitoring stations and in the corners of each operating
area. In 1981 the environment a1 gamma radiation levels at the plant
perimeter, 25-, and 100-mile-radius locations were typical of measurements
observed at individual locations for the past several years. Gamma radiation
measurements are given in table 4. Radiation levels at onplant stations
averaged 117 mRfyr with a maximum of 230 mR/yr at H Area. The corners of the
operating areas were generally higher with averages ranging from 80 mR/yr in
D Area to 259 mR/yr in H Area.

Background radiation levels are measured with TLD’s at l-mile intervals along

the plant perimeter (79 stations). Exposure rates at the 79 perimeter
stations averaged 66 + 22 mR/yr for the two 1981 semiannual periods. The
average for 1980 was 62 f 11 mR/yr.
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Water

DRINRING WATER

Drinking water
(figure 1) were
within ranzes

supplies from 23 onplant facilities and 14 surrounding towns
analyzed semiannually. Alpha and beta concentrations remained
normal lY detected and were essentially the same as

concentrations detected before plant startup. Tritium concentrations above

the minimum detectable level of 0.4 pCi/ml were primarily from the locations
that use surface water in their drinking water supplies. The concentration of

tritium in surface waters was influenced by plant releases. Concentrations of
radioactivity in drinking water samples are shown in table 5.

Tritium was also detected in drinking water from two water treatment plants
that use Savannah River water. The Beau fort-Jasper treatment facility
furnishes drinking water to most of Beaufort County, SC; and the Port
Wentworth , GA treatment plant supplies water to a business-industrial complex
near Savannah, GA (figure 4) . Monthly analyses of water from these facilities
showed tritium concentrations from less than 0.4 to 4.6 pCi/ml during 1981.
Calculations indicate that people who consume this water and consumer products
produced using this water would receive an individual annual dose commitment
from tritium of 0.21 mrem at Beaufort-Jasper and 0.28 mrem at Port Wentworth.
These dose rates are within the Environmental Protection Agency (EPA) National
Interim Primary Drinking Water standard of 4 mrem/yr.

PLANT STREAMS AND SAVANNAH RIVER

The plantsite is drained by five streams that flow to the Savannah River
(figure 5). The radioactivity that is released in plant effluents is
transported by these streams to the river. Tritium accounts for the largest
quantity of radioactivity released (greater than 99%) to the effluent streams
and thus to the river. Concentrations of radioactivity in plant effluents
during 1981 are presented in table 6 and sampling locations in figure 5.

Liquid radioactive releases from plant facilities and migration of tritium and
Sr-90 from seepage basins are diluted by mixing “ith plant stream and Savannah
River water. After complete mixing the only radionuclides detected in river
water downstream from the plant at Highway 301 using routine analytical

techniques were tritium and traces of Sr-’3O. The quantities measured in

transport (corrected for upstream co”trib”tion) during the year were 25,140 Ci

of tritium and ml Ci of Sr-90. The concentrations detected are only small
percentages of the concentration guides for uncontrolled zones given in Order
DOE 5480.1A. Tritium has the highest percentage and it represents only 0.1%
of the concentration guide. Concentrations of radioactive materials in river
water above the plant , adjacent to the plant, and at Highway 301 are shown in
table 7.

6
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TRITIUM BALANCE IN STREAMS AND RIVER

Since 1964, an annual comparison has been made between the quantity of tritium
available for transport to the Savannah River (measured at the source) , the
quantity measured in streams before entry into the river, and the quantity
measured in the river below SRP (corrected for upstream contribution) . There
is reasonable agreement between these values on an annual basis , and there are
no apparent biases in the data. For the long term (1965 to 1981) , there is
good agreement (table 9). The totals for 1964 to 1981 show that tritium
measured in plant streams before entry into the river was 1% more than that
measured at the source, and tritium measured in the river was 4% less than
that measured at the source. These differences are attributed to statistical
uncertainties in flow and tritium measurements. 1981 data are presented in
table 8.

This comparison shows that techniques used for measuring effluent releases and
for monitoring the streams and river have been effective , consistent , and
accurate. A significant deficiency in monitoring would be reflected by a
large difference between the inventory of tritium released and the quanities
measured in the streams and river or by a bias of the data in one of the data

sets .

SEEPAGE BAS INS AND GROUNDWATER

Water samples were collected from the seepage basins located in the
Separations Areas (F and H) , Reactor Areas (P and C) , 700 Area, 300 Area, and
TNX Areas. Groundwater from wells around these seepage basins and also from
wells around the 1OO-K containment basin and the abandoned R-Area seepage
basins are sampled for surveillance of radionuclide migration. Migration

studies from seepage basins are discussed in subsequent sections . Seepage
basin well locations are shown in figures 6 through 11. Radioanalysis data
for seepage basins are shown in table 10. Radioanalysis data for groundwater
monitoring in F Area are shown in table 11 and in H Area in table 12.
Groundwater monitoring data for reactor areas are shown in table 13. Wells
previously monitored around the F- and H-Area seepage basins were not sampled
in 1981. These basins are now covered by the hazardous waste monitoring
program. Radioactivity in wells around the F- and H-Area seepage basins for
hazardous waste monitoring are included in the nonradioactive portion of this
report.

Other surveillance wells for monitoring groundwater for radioactivity include
Z and ZW wells for general Separation Areas . Locations of these wells are
shown in figure 12 and radioanalysis data in table 14. Groundwater monitoring
at the solid waste storage facility and at the tank farms in the Separations

Areas are discussed separately in later sections.

Fluctuations in concentrations of nonvolatile beta activity in groundwater
occur and are considered normal . Several fold increases and decreases are
observed over a short period of time at specif ic locations . These varying
concentrations of nonvolatile beta activity in groundwater occur primarily in
relatively shallow wells where rainfall causes greater fluctuations in water
levels, thereby exposing zones of various contamination levels.



Tritium concentrations in groundwater samples may change by even greater
magnitudes. Tritium in transport in groundwater moves at the same rate as
groundwater; therefore, rainfall can have a greater influence on tritium
concentrations than other radionuclide concentrations .

MIGRATION OF RADIOACTIVITY FROM SEEPAGE BASINS

Migration from K-Area containment basin to Pen Branch is calculated using
weekly tritium and flow measurements in Indian Grave Branch , a tributary of
Pen Branch (figure 13). Tritium (8,910 Ci in 1981) is the only radionuclide
that was detected migrating from K-Area containment basin.

Migration of radioactivity from F- and H-Area seepage basins is measured with
continuous samplers and flow recorders in Four Mile Creek , as shown in fig”re
5. Groundwater from F-Area seepage basin outcrops into Four Mile Creek
between FM-4 and FM-A7. The H-Area seepage basin outcrop from basins
1 through 3 occurs between FM-lB and FM-2 and from basin 4 between FM-2 and

FM-2B . Total measured migration in 1981 was : Sr-90, 0.25 Ci from F Area, and
0.04 Ci from H Area; tritium, 1,100 Ci from F Area and 4,200 Ci from H Area.
CS-137 from seepage basins is obscured by the resorption of cesium from the
streambed.

Measurements of radioactivity in transport at sample points on Four Mile Creek
are presented in table 15 and measured migration compared to releases to
seepage basins in table 16. In 1981 there was a difference of approximately
2,000 Ci of tritium in transport in Four Mile creek upstream of the F-Area
effluent (FM-2B) and innnediately downstream of the F-Area effluent (4M-4).
This difference is significantly more than the 10 Ci released by F Area and is
attributed to migration from H-Area seepage basin 4 and the solid waste
storage facility. A USGS flow monitor has been installed near the point where
F-Area effluent enters Four Mile Creek to more effectively measure this
migration.

GROUNDWATER AT R-AREA SEEPAGE BAS INS

In 1957 the R-Area seepage basins received approximately 200 Ci of Sr-90 and
1,000 Ci of CS-137 following a fuel element failure during a calorimeter test
in the emergency section of the R-Area disassembly basin. A large portion of
the radioactivity was co”tai”ed in the original basin 1 (basins 2 through 5
were placed in operation after the incident) . In the 1960’s R-Area seepage
basins 1 through 5 were deactivated , backfilled with clay, and the s“rfsces
treated with herbicides and covered with asphalt. In addition, a kaoli”ite
dike was constructed around basin 1 and the northwest end of basin 3 to
contain lateral movement of the contamination in the soil .

In 1975 a substantial increase in sr-90 activity (3,400 pCi/1) occurred in
groundwater monitoring well E-13 on the east side of basin 1 outside the clay
dike. Investigations revealed the source of the comtami”ation was migration
through a constr”ctio” sewer Ii”e that had been abandoned after completion of
R Area. The sewer line traversed the basin 1 area and allowed radioactivity
to move outside the clay dike (figure 11).



During 1976-1977 wells D-4 through D-11 were installed southeast of basin 1
(down gradient from well E-13) to define the pattern of groundwater
contamination and to detect additional migration.
detected

Contamination has been
in wells D4 through D8 since they were first installed. NO

contamination, however, has been detected in the D-9 through D-11 series,
which is inside the R-Area fence . Concentrations of radioactivity in the
R-Area seepage basin wells are given in table 13.

RADIOACTIVITY IN GROUNDWATER AT SOLID WASTE sTORAGE FACILITY

Elevated concentrations of triti”m in the solid “aste storage facility (burial
ground) wells located southwest of 643-G (original burial ground) and north of

643-7G (burial ground addition) were reported in DPSPU 79-302.

The maximum tritium concentration in the 643-G perimeter wells (wells 52
through 67, shown in figure 14) was 15,500 pCi /ml in BG-56 as compared to
11,900 pCi/ml in this well in 1980. The flow path of groundwater in the
vicinity of these wells is toward Four Mile Creek via the F-Area effluent.
Tritium from the 643-G burial ground was outcropping in the F-Area effluent.
The outcropping was attributed to erosion of the effluent stream bed by 25
years of plant cooling water discharges and storm runoff, which had deepened
the F-Area effluent canal and shortened the subsurface flow path from the
burial ground by about 5VL. To reduce the quantity of tritium that was
outcropping, a new 2,100-ft-long, F-Area effluent channel was completed in May

1980. The new F-Area effluent contains graded rock to inhibit erosion.

The isolated old effluent channel was repaired during 1980. The old channe 1
bed base was filled with a low permeability clay, covered with topsoil, and
planted with grass seed for erosion control . This repair is expected to
reduce the quantity of tritium migrating to Four Mile Creek.

The maximum tritium concentration in gro”ndwater at the north perimeter of
643-7G was 170 pCi/ml in well 3&. Groundwater movement in this area is toward
Upper Three Runs Creek. Additional wells north of wells BG-34 to BG-36
indicate that tritium is migrating from the north end of 643-7G toward Upper
Three Runs Creek. This is shown by a maximum tritium concentration of “
19,000 pCi/ml in well BG-69. A study of groundwater movement in this area
indicated that most of the tritium will have decayed before the plume reaches
Upper Three Runs Creek. Data are presented in table 17.

RADINACTIVITY IN GROUNDWATER AT ZOO-AREA TANK FARMS

Thirty-one tank farm wells (14 in F Area, 17 in H Area) were installed in the
water table at the tank farms between 1972 and 1974. The 4-in.-dia wells were
screened, cased, grouted, and equipped with a locked cover. Tank farm wel 1
locations are shown in figures 15 and 16.

Low-1evel alpha activity (9.8 pCi/1 maximum) was measured in all F-Area tank
farm (FTF) wells during 1981. The concentrations were similar to those

observed in 1980. Nonvolatile beta concentrations in F-Area tank farm wells
ranged from 13 pCi/1 to a maxmium of 25,000 pCi/1 in well FTF-6. FTF-6 is one
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of the wells that was cOntinuOusly pumped in 1974 follOwing increases in
nonvolatile beta concentrations . During pumping , gamma radioactivity levels

reached 66,000 pCi/1 of Ru-106. The beta concentrations in wells FTF-5

through FTF-7 were not as high in 1981 as they were in tbe mid-1970’s.

H-Area tank farm wells contained low level concentrations of radioactivity
(maximum nonvolatile beta 68 pCi/1) comparable to 1980 concentrations .

Radioactivity concentrations in F- and H-Area tank farm wells are shown in
tables 11 and 12, respectively.

Dry Monitoring Wells in Separations Areas Tank Farms

Radiation profile measurements were made in 11 dry monitoring (DM) wells at
the F-Area tank farm and 14 DM wells at the H-Area tank farm during 1981
(locations shown in figure 17). The DM wells cOnsist Of a 2-in. ,
closed-bottom, steel casing terminating above the water table. Each well is

cement-grouted and equipped with a cap to prevent in-leakage of surface

water. The well locations are at points considered most vulnerable to leaks
from piping that serve the storage tanks. Background radiation levels were

observed in most DM wells. In the few wells showing elevated readings , the
radiation levels have remained essentially unchanged since the wells were
installed.

Thirty-eight additional DM wells (RP2 through RP40, shown in figure 18) are
located in a contaminated area near tank 8 in the F-Area tank farm. me
activity in this area is attributed to soil contamination from overfilling
tank 8 in 1961. Since 1975, the radiation levels in these wells have remained
high and essentially unchanged. The radiation levels measured in the tank 8
DM wells identify the zone of major soil contamination, also shown in figure
18. Data from core samples indicated that the soil contains approximately

5,000 Ci of CS-137. The consistent radiation readings in the tank 8 DM wells

indicate no movement of radioactivity in the soil.

Typical iadiation levels in 1981 observed in each dry monitoring well at the
F-Area and H-Area tank farms from the date of the first measurement are shown
in table 18.

Soil

The cumulative deposition of radioactivity from all sources, including SRP
releases , was measured by analyses of undisturbed soil at eight locations
onplant and three locations near the plant perimeter. Two locations about
100 mi from the center of the plant serve as control locations. With the
exception of plutonium in F- and H-Area samples , all concentrations of
radioactivity in 1981 soil samples were within the range normally found in

soil and are attributed to global fallout. Data are presented in table 19.
Soil samples from noncultivated areas were first collected for radioanalysis
in 1973 at four locations along the plant perimeter (representing each
quadrant ) and at three locations up to 100 mi from the plant. Beginning in
1975, samples were also collected in F and H Areas. At each site 10 soil
cores , 5 cm deep, were taken in a straight line 30 cm apart. Soil cores were
composite by location for radioanalysis.

10
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Radiocesium was the only gamma-emitting radionuclide detected in soil except
for naturally occurring radium, thorium, and K-40, Concentrations of Cs-137
and plutonium at the plant perimeter were similar to ambient levels observed

at the 100-mi distant locations .

Measurable quantities above ambient levels of P“-238 and P“-239 were detected
in soil around the chemical separations facilities in F and H Areas ,
reflecting F- and H-Area releases. Pu-238 concentrations in soil arOund H
Area were about a 10 to 20 times higher than ambient levels . Slightly
elevated concentrations of PU-238 in soil were also found at F Area and are

probably due to the close proximity of F Area to H Area. PU-239
concentrations around both F and H Areas are up to four times higher than in

soil at other locations .

Because of the nonuniform distribution of global fallout and the variation in
deposition of CS-137, it is difficult to differentiate between worldwide
fallout and SRP contributions. All CS-137 concentrations in soil were within
the range normally observed in global fallout. Table 20 summarizes deposition
of radionuclides for the past 9 years.

Vegetation

PLANT PERIMETER AND OFFSITE

There are no significant differences in concentrations of radioactivity

(excluding tritium) in grass samples collected at seven locations around the
plant perimeter, seven locations at the 25-mile radius, and four locations at
the 100-mile radius. Average alpha concentrations were generally near the
minimum levels of detection (0.3 pCi/g). Naturally occurring Be-7 and K-40
were the primary beta contributors . Beta concentrations ranged from
1 to 88 pcijg.

Trace concentrations of CS-137 and Ce-141, 144 of fallout origin were detected
in several samples with a maximum of 1.4 pCi/g of CS-137 in a Savannah, GA
sample and 8.0 pCi/g of Ce-141 ,144 in a 25-mile-radius sample.

Tritium was the only radionuclide of plant origin detected in offplant
vegetation. The average free water tritium concentration in vegetation at the
plant perimeter was 4.8 pCi/ml compared with 1.2 pCi/ml at the 25-mile-radius
stations and 0.3 pCi/ml at the 100-mile-radius stations. Radioactivity in
plant perimeter and offsite vegetation is shown in table 21 and sample

locations in figure 19.
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F AND H AREAS

Vegetation collected at two locations around each of the separations areas

showed alpha and nonvolatile beta concentrations similar to those observed at
the plant perimeter and offplant locations. Tritium concentrations in

F- and H-Area vegetation samples reflect plant releases. Concentrateions

averaged 47 pCi/ml in F-Area vegetation and 54 pCi/ml in H-Area vegetation.
The maximum concentration in a vegetation sample was 180 pCi/ml (H Area)
compared to 22 pCi/ml maximum in a plant perimeter vegetation sample.

Radioactivity in vegetation is shown in table 21 and sample locations in

figure 20.

SOLID WASTE STOWGE FACILITY

A survey of vegetation inside the solid waste storage area (643-G and 643-7G)
in 1981 showed a maximum alpha concentration of O.6 pCi/g and a maximum beta
concentration of 330 pCi/g (primarily SK-90), as shown in table 22. The
vegetation was collected from a relatively large area at each location and

composite for analysis. This method provides coverage of most of the

facility while keeping the number of samples analyzed to a minimum.

The 1981 beta concentrations were low when compared to concentrations found
earlier. From 1971 to 1976 the maximum beta concentrations ranged from
2,2oo to 300,000 pCi/g (primarily Sr-89,90). The lower concentrations now

observed occurred after a contaminated area of soil, approximately 700 m2
(up to 15 cm deep), was excavated. The excavated area was treated with a
herbicide and backfilled before the construction of a new waste monitoring

facility, Building 643-12G, shown in figure 20A.

In addition to the annual survey inside the ,solid waste storage area fences ,
monthly samples are collected around the outside of the fences. The maximum
concentrations outside the fences were 1.0 pCi/g alpha and 37 pCi/g beta.
Measurable concentrations of a few specific gamma-emitting radionuclides were
detected im. the early spring. Concentrations to 10 pCi/g of Zr,Nb-95, 47
pCi/g of Ru-103,106, 7 pCi/g of CS-137, and 26 pCi/g Ce-141 ,144 can likely be
attributed to worldwide fallout from the Chinese weapons tests. Data are
presented in table 22 and sample locations in figure 20.

STEEL CREEK

Since 1970, vegetation samples have been collected at the 10 locations between
P-Area effluent and the Savannah River swamp (figure 21). Vegetation is
sampled either in stream water or on portions of the old creek bed now exposed
by reduced waterflow after all reactor cooling water discharges to Steel Creek
were discontinued in February 1968.

Concentrations of CS-137 in 1981 (average 260 pCilg and maximum 2,000 pCi/g)
are essentially the same as in 1980. Individual 1981 results for Steel Creek
vegetation are shown in table 22A. CS-137 data for 1981 along with annual
data for the past 12 years are shown in table 22B. Occasional low levels of
CO-60 and Zn-65 that have been detected in previous years were detected again
in the 1981 vegetation. The 1981 maximum concentrations were 16 pCi/g of
CO-60 and 60 pCi/g of Zn-65.

12
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Milk

Milk is sampled routinely from six local dairies within a 25-mile radius of
SRP and from a major distributor (milk produced in the area and sold by a
major distributor) . Samples were analyzed for tritiums , 1-131, and CS-137 as
shown in table 23.

Concentrations of fallout radionuclides (1-131 and CS-137) in milk were
essentially the same as those reported by EPA for the southeastern United
States. ‘l’beaverage concentration of CS-137 in milk was 5 pCi/1 in 1981
compared to 3 pCi/1 in 1980. Concentrations of 1-131 to 10 pCi/1 were
detected in milk in the spring, but the annual average was less than 1 pCi/1.

CS-137 and 1-131 in milk are attributed to tbe worldwide fallout.

Tritium in local milk is assumed to be associated with plant operations. The

maximum tritium detected in 1981 was 4.2 pCi/ml and the average 0.5 pCi/ml.

Food

Over 60 samples of farm produce representing four food categories (grain,
fruit, leafy vegetables, and poultry) were collected at 14 localities in the
six counties surrounding SRP. Six locations were near the plant perimeter and
eight at a distance of approximately 25 mi. All samples were analyzed by
gamma spectrometry for gamma-emitting radionuclides. Radiochemical analyses

are used for Sr-90 and liquid scintillation counting for tritium.

Except for grains all foods were prepared as though for human consumption.
Peelings , seeds, and other nonedible parts were removed. Wheat , containing

the whole grains only, and oats, containing both grains and husks, were
processed unwashed.

The levels of radioactivity in fOOd were near Or less than the 10west
detectable concentration (except for tritium) and were indistinguishable from
fallout. Tritium concentrations in free water in food ranged from 0.4 to
9.3 pCi/g. Results of 1981 are summarized in table 24.
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Terrestrial Animals, Game Birds, and Aquatic Specimens

DEER AND HOGS

A total of 1,791 deer and 33 hogs were killed during the 1981 public hunts for
controlling the SRP deer population. This is the largest number of deer
killed in a year since the public hunts began in 1965. All deer and hogs were

monitored with a portable CS-137 counter before the animals were released to
the hunters. The CS-137 concentrations averaged 8 pCi/g in deer and were
witbin ranges observed in recent years and are similar to concentrations found
in offplant deer in South Carolina. Concentrations of CS-137 in hogs were
generally lower than deer concentrations with an average of 3 pCi/g. CS-137
in deer and hogs is attributed primarily to worldwide fallout from nuclear
weapons tests. Results are presented in table 25.

The maximum CS-137 concentration found in a deer killed during the 1981 hunts
was 47 pCi/g. Edible meat from that deer weighed about 26 lb and contained
about 0.55 “ Ci of CS-137. An adult consuming all of this deer meat would
receive a radiation dose of 33 mrem to the whole body. This is less than the
annual dose the average South Carolina resident receives from natura 1

radiation (about 100 mremfyr).

A summary of CS-137 concentrations in deer for all of the SRP public hunts,
beginning in 1965, is presented in table 26. Concentrations of CS-137
detected in deer from the South Carolina Coastal Plain (SCCP) by the School of
Forest Resources , University of Georgia, Athens, GA are also included for
comparison.

Muscle tissue and thyroids from deer (47 in 1981) were sampled during each
hunt for laboratory analysis . These analyses verified the CS-137 field
measurements. No gamma emitters other than CS-137 and naturally occurring
K-LO were detected in deer tissue. Analyses of the deer thyroids indicated no
measurable concentrations of 1-131 (less than 1 pCi/g).

DUCKS

Fifteen ducks trapped on the plant (14 on Par Pond and one near Steel Creek)
contained a maximum CS-137 concentration of O.7 pCi/g with a maximum of 3.2
pCi/g. These concentrations, summarized in table 27, are within the range
found in 1980 and are attributed to worldwide fallout .

AQUATIC SPECIMENS

Fish were trapped in plant effluent streams, Par Pond, Pond B, and in the

Savannah River upstream, adjacent to, and downstream from SRP. Individual
whole fish were analyzed by gamma spectrometry for CS-137 and other
gannna-emitting radionucl ides . CS-137 was the only gama-emitting radionuclide
detected. Free water in fish flesh was analyzed for tritium. Concentrations
of radioactivity in fish are shown in table 28 and locations in figure 5.
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Since 1971, decreased concentrations of both CS-137 and sr-89,90 have occurred
in most plant stream and river fish . Average concentrations Of CS-137 and
sr-90 in fish are compared with earlier values in table 29. Comparisons of
1971 and 1979 concentrations show that all fish concentrations were from 53 to
98% lower in 1979. Concentration of CS-137 and Sr-89,90 in stream and river
fish has remained fairly constant since 1979.

The highest radioactivity concentrations (240 pCi/g of CS-137) were measured
in fish from Pond B (the receiving pond for R-Area effluents) . Pond B is a
controlled area within the bounds of the plant and is closed to fishermen.
Maximum concentrations of CS-137 in stream and river fish were 24 pCi/g in a
bream collected in Steel Creek at Road A, and 5 pCi/g in a catfish trapped in
the river above the SRP boundary.

Tritium concentrations in river fish in 1981 were similar to those observed
for the past 11 years, as shown in table 30. The maximum concentration in

river fish was 12 pCi/ml (free water) in a carp collected adjacent to SRP.
The maximum concentrations in 1979 and 1980 were 19 and 8 pCi/ml , respectively.

A large number of fish (80) from the Savannah River between SRP and Savannah,
GA were obtained from the Georgia Department of Natural Resources for
analyses. Concentrations of CS-137, tritium, and mercury in these fish were

similar to those observed in fish trapped at routine sample locations (River
2, 8, and 10). Maximum concentrations were o-9 pCi/g of CS-137 and 3.6 pCi/ml
of tritium. Radioactivity data are presented in table 28.

Over 60 algae samples were collected from Par Pond, Lower Three Runs Creek,
and Steel Creek (mouth) for gamnna spectrometric analysis . Average
concentrations of CS-137 (from 30 to 65 pCi/g) were essentially the same as
observed for the past several years , as shown in table 31.

Special Surveys and Studies

SAVANNAH RIVER SWAMP

n,,rine the 1960’s some radioactive materials in SRP releases were depos ted in_—-.
about- 1.7 square miles of offsite swamp downstream from SRP. Waterborne
sediments settle in the swamp during periods of high flOw in the river when
the river overflows its natural banks into the swamp.
flooded,

When the swamp is
the flow from SRP surface streams generally follows a path through

the swamp paralleling the main river channel and bordering the north swamp
margin. This swamp flow does not enter the main river channel until high
ground is encountered at Little Hell Landing, approximately 4 mi from the SRP

boundary (figure 22).

Associated with the deposit in the offsite swamp were approximately 25 Ci of
CS-137 and less than 1 Ci of CO-60. Most of the CS-137 and CO-60 in the swamp

were from releases from L- and P-Area reactor fuel basins to Steel Creek. The
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discharges to Steel Creek were reduced following the shutdown of L-Area

reactor in 1968. Modifications to the P-Area reactor in 1970 decreased the

discharges further. Aerial radiological surveys (EG&G) and ground surveys
conducted in 1974 showed that approximately 4.8 Ci of CS-137 and most of the
CO-60 were deposited in a l/4-mile-10ng section of swamp (43 acres)
immediately adjacent to the SRP boundary. The remainder of detectable
radioactivity was deposited in a 4-mile-long band bordering the north swamp

margin, terminating at the Little Hell Landing.

Fifty-two locations along 10 trails transecting the swamp were selected for
sampling vegetation and soil and for making TLD radiation measurements. The
trails, established in 1974, are shown in figure 22.

During the period 1974 to 1977, annual surveys of the 10 trails included soil ,
vegetation, animals, fish , and TLD radiation measurements. Because results of
these surveys have shown no significant change in radiological conditions ,
surveys after 1978 have included only TLD measurements. Results of the 1974
through 1977 surveys are summarized in DPSPU 78-30-1. The 1981 TLD radiation
survey of the swamp showed no significant change in levels of radioactivity
from those measured and reported for the past several years. The data for
1981 as well as the average annual TLD radiation measurements for 1972 to 1980
are given in table 32.

The TLD radiation measurements were made 1 m above ground at specified
intervals along each trail . Gamma radiation measurements in 1981 ranged from
O.16 to 1.13 mR/day compared to a 1980 range of from 0.12 to 1.3 mR/day. The
alight fluctuations between 1980 and 1981 data are attributed primarily to
statistical uncertain ies associated with each measurement. Radiation
measurements are also influenced by water level fluctuations in the swamp.
This was evidenced by the lower radiation measurements observed in 1975 when
high water levels were observed in the swamp. In 1976, 1977, and 1978 when
water levels were lower, radiation measurements returned to levels previously
recorded in 1974.

In June 1974 and 1979, EG6G conducted aerial radiation surveys of SRP and the
surrounding area . The area surveyed included the offsite swamp between the
SRP boundary and Little Hell Landing.

Comparison of the 1979 radiation isopleths with the 1974 isopleths indicated
that the CO-60 and the CS-137 are located in the same areas in both surveys .
This indicates that there has been little movement of the CS-137 activity in
this area.

The EG&G results cannot be compared directly with the sRP TLD measurements on
the 10 transects because the T1,D’s measure natural radiation in addition to
the CO-60 and CS-137. Tbe radiation from cosmic and terrestrial sources
accounts for tbe largest components of the TLD measurements . Additional
factors that influence the measurements are changes in water level, canopy
coverage, and sedimentation.
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SEDIMENT ANALYSES -- SAVANNAH RIVER AND EFFLUENT STREAMS

Sediment samples from the Savannah River have been collected and analyzed
since 1975., Beginning in 1977,, the program was expanded to include plant
effluent stream sediments. These samples are collected at strategic locations
along the river and plant streams to obtain an estimate of the maximum
accumulation of radioactivity in the streambeds . Collection techniques were
designed to obtain samples from the top 8 cm of sediment in areas where fine
sediment had accumulated. Therefore, the samples are probably not
representative of the entire streambed.

Sediment samples were analyzed for Sr-90, P“-238, PU-239, and ganuna-emitting
radionuclides . Samples obtained from the Savannah River during 1981 continued
to show concentrations of radioactivity similar to those observed from
worldwide fallout (table 33) .

The 1981 plant effluent stream sediment samples, however, contained
concentrations of CO-60, CS-137, Sr-90, P“-238, and PU-239 above worldwide
fallout levels. The maximum CO-60 and CS-137 concentrations in 1981 sediments
were 1.2 and 42 pCi/g, respectively. These maximum concentrations were
detected in sediment from Steel Creek. Maximum concentrations for the
remaining radionuclides were O.9 pCi/g Sr-90, O.0~ pCi/g PU-238, and O.04
pCi/g of PU-239. These samples were obtained from the Steel Creek at Road B
location. Table 33 also summarizes the results of the sediment sampling
program since 1975.

A comprehensive survey of the Savannah River above and below the plant was
conducted in 1975 and 1976 (table 34). Additional sediment samples were also
collected from the Pee Dee River in 1976 for control purposes. The results of
these analyses were within the range of fallout .

URANIUM IN STEED ‘S POND

Liquid waste from the fuel preparation area contains some “rani”m. This
effluent discharges into Tires Branch , which flows through Steed ‘s Pond and
over a wooden spillway into Upper Three Runs Creek. Approximately 25 Ci of
uranium have been released to Tires Branch from 1954 through 1981. Core
samples collected from the bottom of Steed’s Pond in January 1981 showed that

aPPrOxlmatel Y 5 Cl of uranium are deposited in the pond sediment.

Between January 16 and January 18, 1981 the spillway was opened and Steed’s
Pond drained for turtle population studies. While the pond was drained, six
core samples were obtained from the top 6 in. of sediment from the pond
bottom. These samples were collected in a centerline extending from the Tires
Branch inlet to the spillway and analyzed for uranium to determine the amount
of deposition in the Steed ‘s Pond sediment . A similar survey was conducted in
February 1967. At that time 18-in. core samples showed that the top 6 in. of
sediment contained greater than 90% of the uranium activity detected in the
cores. Concentrations of uranium to 12 pCilg were detected in the 12- to

18-in. segments of tbe 1967 cores.

The average uranium concentration in core samples collected in 1981 (170 to
700 pCi/g) was approximately two times greater than the 1967 results (ZO to
530 pCi/g). This increase reflects the additional uranium released to the



effluent since 1966. Approximately 10 Ci of uranium were released tO Tires

Branch from 1954 through 1966, and an additional 15 Ci were released from 1966
through 1981.

Uranium released from the 300 Area to Tires Branch is not detectable in Upper
Three Runs Creek. However, Upper Three Runs Creek does contain slightly
elevated levels of naturally occurring alpha activity. Core samples collected

from Tires Branch immediately beyond the spillway contained sma11

concentrations of uranium (8 pCi/g).

JACKSON , SC DRINKING WATER

Jackson, SC drinking water was analyzed to confirm previous studies that had
identified the elevated alpha and beta activity in this water as naturally

occurring radioactivity. A 47.5-liter sample of Jackson water was separated

into three components (uranium, plutonium, and thorium) using ion exchange
techniques and analyzed by alpha spectrometry. The results of these analyses

show only naturally occurring radioactivity, predominantly Ra-226, ~-228, and
their radioactive daughters. No plutonium was detected. A gamma analysis of

this water also failed to show the presence of any man-made radionuclides.

ABNOML TRITIUM LEVEL IN RAIN SANPLE

Abnormally high tritium concentrations were detected in two rainwater samples
collected from the Perkins , GA environmental monitoring station during

February. Analyses of the Perkins rainwater for alpha, beta, and gamma

emitters showed no above normal concentrations. No elevated tritium

concentrations were detected at other 25-mile-radius Or plant Perimeter
locations during the same period .

Special samples of vegetations, surface rainwater, and soil in the vicinity of
the Perkins station showed normal tritium concentrations eXCePt fOr sOil at
the location where the excess water from the perkins collection jug had been
previously poured. Goat milk from a nearby farm also showed no elevated
concentration of tritium.

Additional analyses were pet-formed on the Perkins rainwater samples and
control samples from earlier Perkins rainwater collections and other
monitoring stations. These analyses included ion chromatography, spark source
mass spectrometry, and PH. Results from these analyses indicated that there
was no substantial difference between the contaminated Perkins samples and the

control samples .

It was concluded that a tritium-contamina ted collection jug was inadvertently
used to collect rainwater at the Perkins station when the high tritium
concentrations were detected. This conclusion was substantiated by the high
tritium concentrations in soil where the excess rain from the collection jug

was poured.

Personnel in the environmental sections of the states of South Carolina and
Georgia were informed of this occurrence. They indicated no serious concern
because it was not due to fallout from a release.
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F-AREA CANYON WELLS

Fourteen wells were drilled at foundation expansion joints of the F-Area
canyon building, including one water table gradient well located north of the
canyon. Six wells were drilled within the perimeter of the foundation down to
tbe concrete pad. Corresponding wells were drilled just outside the outer
edge of the concrete pad into the water table.

Water samples collected from 10 of the wells in October showed only low levels
of nonvolatile beta activity in two samples (350 and 875 pCi/1). All other
concentrations of nonvolatile beta activity were less than 50 pCi/1. Alpha
concentrations in all samples were low, ranging from less than 0.3 to 1.5
pCi/1.

Radioactive Releases and Radiological Effects

PLUTONIUM RELEASE IN F AREA

A release of plutonium from the Building 292-F stack occurred on January 26.
From stack exhaust readings and additional laboratory analyses of the daily
filter, it was estimated that about 100 “Ci of alpha activity had been

released to the environment. Air filters downwind of the release point in H
Area showed no increased alpha activity. Plant perimeter air filters did not

show any elevated activity.

H-AREA TRITIUM RELEASES

On March 27 approximately 33,000 Ci of tritium were released to the atmosphere
from a tritium facility in H Area over a period of about 2 hours . The release
occurred when a pipe was disassembled during a routine maintenance procedure.
Measurements of the ratio of oxide to elemental tritium by SRL confirmed that
tbe tritium oxide fraction was approximately 99%. The maximum radiation dose

that a hypothetical person could have received at the plant perimeter was
calculated to be 0.3 mrem. Urine samples were collected from 75 people
located in or near the predicted path of the release. Tbe maximum measured
dose to an offsite individual as determined by urine analysis was 0.2 mrem.

The total population dose was calculated to be 4 person-reins.

High volume air samples for determining elemental to oxide tritium ratios

showed elevated tritium levels in the path of the plume extending from the
plant perimeter (Barnwell Barricade) to Kingstree and Lake City, SC. The
results of these analyses, shown in table 36, confirmed the computer-predicted
release trajectory and the tritium cloud concentration beyond the plant
perimeter.

A special environmental monitoring program was initiated following the release
to provide an assessment of contamination to the environment. Over 400
samples (including vegetation, soil, surface water, food crops, milk, and air)
were collected from March 27 through April 2. Analysis of tritium in

approximately 150 of the samples confi~ed the predicted release trajectory
and the low offsite dose commitment . The tritium plume trajectory, based on

meteorological predictions, is shown in figure 23.
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Elevated concentrations of tritium were observed in environmental samples

collected in a northeasterly direction from the plant perimeter extending out
to distances beyond Orangeburg, SC. Major routes monitored and locations of

the maximum concentrations measured in food crops , soil, vegetation, milk, and
water are shown in figure 24. Tritium levels in all environmental samples are
sununarized in table 35. Maximum tritium concentrations were : 270 and
100 pCi/ml in plant perimeter and offsite vegetation respectively, 8 pCi/ml in
food , and 11 pCi/ml in milk. The vegetation results were about 10 times
higher than routine values while food and milk concentrations were within
ranges routinely observed. Specific analyses results can be found in a report

of the release (DP-1613).

Approximately 2,800 Ci of tritium were released from a tritium facility stack
in H Area during a period of 6 minutes on April 22. The release occurred
during maintenance of a compressor in the tritium facility. Analysis of
samples from the exhaust system showed that 87% of the tritium was in the
elemental form, and 13% was in the more biologically active oxide form.
Environmental effects from the tritium release were negligible.

This conclusion was substantiated by analyses of approximately 60 samples of
rain and surface water, atmospheric moisture, vegetation, and milk . Samples
were collected along the tritium plume trajectory (northwest direction) .

Tritium values both onplant and offplant wet-e within ranges occurring during
normal operating periods.

Approximately 3,700 Ci of tritium (predominantly in the elemental form, HT)
were released from H Area over an 8-hour period on July 1. Environmental
samples (vegetation and pine needles) were collected along the predicted plume
trajectory (southwest) on the day of the release. Tritium oxide levels in
these samples were within ranges occurring during normal operating periods.

Vegetation and pine needles provided a basis for comparison of triti”m levels
in the two types of sample media. At each sample location the vegetation and
pine needle concentrations showed good agreement . This indicates that pine
needles would be a suitable substitute for grass when “ceded.

BUILDING 772-F STACK RELEASE

Approximately 1.6 mCi of PU-238 and 5.4 mCi of beta-gamma activity
(predominantly Ce-144 ) were released to the atmosphere from the Building 772-F
stack from May 3 through May 12. The release, which was about 100 times a
normal weekly release , was associated with the laboratory vacuum
Special

system.
sampling following the release showed no unusual levels of

radioactivity in the environment .
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L-AREA RELEASE S

Beginning in May, water from miscellaneous sumps
L Area was released to Steel Creek. The
radioactivity (primarily tritium, CS-137, and
operation of the L-Area reactor in past years.

and the disassembly basin in
disassembly basin contains
Sr-90) associated with the
The basin was dewatered to

allow replacement or repair of all underwater equipment prior to reactivation
of this facility.

Prior to release of disassembly basin water to Steel Creek, a continuous water
sampler was installed in the L-Area effluent canal for routine monitoring of
L-Area releases. The samDlinz location is uDstream of the entry of the P-Area.-
process sewer to Steel Creek. 1981 liquid”
less 1 Ci of H-3, 0.05 mCi of Sr-90, 0.08 mCi

beta or gama emitters.

F-AREA RELEASES TO FOUR MILE CREEK

releases from 100--L were small :
of CS-137, and 0.13 mCi of other

Beginning in April , weekly water samples collected in Four Mile Creek at
Road E contained elevated levels of beta activity. The Road E location is

used to measure F-Area releases to the stream. The source of water at this
location is primarily once-through cooling water from F-Area processes. The
elevated beta activity in Four Mile Creek was attributed to the contamination
of once-through cooling water by evaporator coil leaks .

Additionally, the F-Area recirculating cooling water system was also

contaminated by core leaks on several occasions in May and June. A small

amount of radioactivity from this source may also have entered the

once-through cooling water system. As a result of these leaks, releases of
beta activity from F Area to Four Mile Creek increased to 15 mCi in April,
52 mCi in May, and 129 mCi in June. Releases then declined to the 12- to
30- mCi per month range by September. The F-Area total beta release for 1981
was 333 mCi.

MEASUREMENT OF 1-129 RELEASES FROM F- AND H-AREA STACKS

Routine measurement of 1-129 releases from the Buildings 291-F and 291-H
stacks was initiated in March . In previous years the 1-129 releases were
calculated based on fuel content and reactor irradiation time. The stack

charcoal filters (through which a portion of the effluent stream flows) are
counted on a low energy photon spectrometer (LEPS) detector. Measured
releases since March indicate that approximately 140 mCi of 1-129 were

released to the atmosphere in 1981. This value compares favorably to

calculated annual releases that ranged from 130 to 160 mCi for the past 5
years.

1-129 is difficult to measure in effluent samples, because it primarily emits
a weak ener~v beta particle (0.15 MeV) that is not easily distinguished from-.
other radionuclides in the samples. However, in 8%

disintegrations, a 40-keV gannnaray is also emitted. In weekly
of the 1-129
stack charcoal
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filters, this weak energy gamma is measured with a LEPS detector. The F- and

H-Area stack charcoal samples were counted for 1-129 by the Environmental

Science Division of SRL.

Annual 1-129 releases contribute to the population dose that results from SRP
operat ions. The maximum thyroid dose to a hypothetical individual at the
plant perimeter in 1981 from SRP atmospheric releases of 1-129 was O.64 mrem.

In addition, because of its long half-life (107 years), the inventory of
global 1-129 continues to accumulate. It is therefore appropriate to

determine SRP contributions to this inventory as accurately as possible.

1981 SUMMARY OF RADIOACTIVE RELEASES

Radioactive releases for 1981 are conveniently divided into four categories to
compare with previous releases and to show trends . The categories are
tritium, noble gases , beta and gamma emitters (excluding tritium and noble
gases) , and total alpha emitters. Annual releases of each of these categories
to the atmosphere, seepage basins, and effluent streams for the past 11 years

are shown in figures 25 through 28.

Six radionuclide releases to the atmosphere during 1981 showed significant
deviations from 1980: H-3 , Ar-41 , PU-238 , PU-239, Am-241 , Am-243, and
cm-242-cm-244. The causes of these changes were:

- Tritium
Total 1981 atmospheric releases increased 25% from 1980. This increase

represented an increase of 20 person-reins to the 80-km population dose
commitment. Routine maintenance in the Separations Areas triti”m facilities
was the major cause .

- Ar-41
Total 1981 atmospheric releases were 89% of those in 1980, representing a
decrease of 1 person-rem to the 80-km dose commitment . This was a return to
normal releases from the high 1980 releases caused by leaks from the dry air

spaces in C-Area reactor.

- PU-238; PU-239
Total 1981 atmospheric releases of P“-238 increased 55%, and those of P“-239
increased 177% from 1980. These represented an increase of 0.03 person-rem
overall. These increases resulted from increased plutonium production.

- Am-241-Am-243 ; Cm-242-Cm-244

Total 1981 atmospheric releases of Am-241-Am-243 decreased 48X and
Cm-242-Cm-244 decreased 18% compared to 1980. These represented a decrease
of 0.005 person-rem. These were also a return to normal release levels. An
americium campaign was r“n from 1979 to 1980 in F Area, causing higher
releases during those years.
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Special Summaries

CALCULATED CONCENTRATIONS OF RADIOACTIVITY IN ATMOSPHERE

SRP radioactive releases to the atmosphere are measured continuously at the
emission source (stacks) . Since the radioactivity released from SRP stacks is
dispersed to very low concentrations before reaching the plant boundary,
atmospheric dispersion models were deve Loped tO calculate radioactivity
concentrations in air at tbe SRP boundary.

Using the dispersion models, the annual air concentrations at the plant
boundary were calculated for each radionuclide released from SRP stacks since
startup. The calculated concentrations at the SRP boundary were compared to
DOE concentration guides (CG) that now apply for radionuclides in an
uncontrolled (offsite) area as established in Order DOE 5480.lA. The average

annual concentrations of H-3, Ar-41 , Kr-85m, Kr-85, Kr-88, 1-131, Xe-133,
Xe-135, CS-134,137, Pu-238, and PU-239 since 1955 and their respective CG’S
are presented graphically in figures 29A through 29K. These are tbe only

nuclides that represent greater than O.01% of a CG.

In all cases the atmospheric radionuclide concentrations at the plant boundary
were less than 1% of the appropriate DOE guide. The highest percent of any
DoE guide observed over the operating history of SRP was for tritium, which
was 0.32% of the guide in 1958. The maximum percent of the DOE airborne guide
for each radionuclide released from SRP stacks since startup and tbe year in
which the maximum occurred are shown in figure 30A.

Order DOE 5480.lA also specifies that tbe sum of the ratio of the
concentration to the DOE guide for each radionuclide in a mixture must be less

than or equal to 1, as shown in the following equation :

CA+CB+ cc
CGA CGB ~“””

<1
—

where:

C = Concentration of radionuclide.
CG = Appropriate DOE concentration guide .

The sum of the CG fractions for all radionuclides by year
presented in figure 30B. This sum was consistently less than
of 0.0044 occurring in 1958.

since startup is
1 with a maximum
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RADIOACTIVITY IN THE SAVANNAH RIVER WATER (1953-1981)

The Savannah River Plant releases small quantities of radioactive materials to
the local environs in a controlled manner. These releases are monitored to

assure compliance with the DOE guidelines and SRP’s own technical standards ,
which are lower than the DOE guidelines. To assure compliance, water pathways
are monitored using a variety of sampling and analytical techniques . The
results of these measurements and the techniques used are reported in two
documents : “Environmental Monitoring in the Vicinity of the Savannah River

Plant” describes offsite concentrations; ,lEnvirOnmental Monitoring at the

Savannah River Plant” describes onsite and offsite concentrations .
Concentrations of radionuclides in the river are measured both above and below
the plant.

In the early years of SRP operation only the nonvolatile beta and gross alpha
activities were measured because of the difficulty of measuring the low
activities of the individual radionuclides. In the 1960’s with the advent of
gannna spectrometers for routine use, the identification of individual
radionuclides was made possible. Data tables 37A through 37D summarize the
radionuclide concentrations and curies in transport in river water above and
below the plant and may be compared with the DOE concentration guides for
drinking water given in table 38. The monitoring data are presented
graphically in figures 31A through 31s. Radionuclides not determined for a
particular year are noted with a decimal point in the tables . Zero values
indicate the concentration was less than the minimum detection level of the
analysis . Brief comments with regard to the data tables and figures follow.

Nonvolatile gross alpha and beta meas”reme”ts are the ~“lY meas”rement~
continuously monitored since SRP startup.

Using the averaged data (1953 to 1981), no significant difference exists
between the upstream and downstream gross alpha activities , 0.48 as compared
to 0.33 pCi/1, respectively. Because no change in alpha concentrations
occurred during the periods of maximum nuclear weapons fallout , the alpha
activity is attributed to naturally occurring radio””clides , primarily uranium
and thorium.

The average nonvolatile beta activity in the Savannah River during the period
1953 to 1981 was 8.1 pCi/1 upstream of SRP and 12.6 pCi/1 at Highway 301
downstream of SRP. Most of the sRP contribution to the beta activity occurred

in the 1960’s when water from reactor disassembly basins was released to
surface water streams. The water discharged from these basins , however, met
applicable release guidelines. Since 1970, very little difference exists
between the upstream and dov”stream beta activities as a consequence of the
use of deionizes to reduce the conce”tratio”s of =adion”clides in disassembly
basin water. The impact of extensive nuclear weapons testing is evident on
the beta concentration during the 1950’s and 1960’s.

Tritium accounts for more than 99% of the radioactivity in the Savannah
River. AbOut 1.4 million curies of tritium of plant origin have been in
transport in the Savannah River since measurements began in 1960. The peak
concentration of 14 pCi/1 occurred in 1961 a“d 1963.
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Of the 500 Ci of CS-137 discharged to SRP streams since SRP startup, about
90 Ci of plant origin have been measured in transport below sRP. This 90 Ci
accounts for about 7L% of the total CS-137 transport below SRP ; 26% was
attributed to nuclear weapons test fallout. The remainder of the CS-137
released from the plant in the mid-1960 ‘s remains in site streams sorbed to
sediment particles. Now, very little of this CS-137 onsite is moving into the
Savannah River. Sr-90 moves more readily in water due to its low sediment
sorption as compared to CS-137. Of the 166 Ci of Sr-90 in transport below
SRP, about 64% is from nuclear weapons fallout. Nearly all current releases
of Sr-90 from SRP facilities can be accounted for below SRP in the Savannah
River.

Other less significant radionuclide concentrations and transports are also
listed in the data tables and figures.

Annual concentrations of radioactivity in the Savannah River have never
exceeded the concentration guidelines for drinking water for uncontrolled
areas given in Order DOE 5480. 1A (table 38) .

Radiation Dose Commitment -- Individual and Population

As used in this report, “radiation dose” means “radiation dose equivalent” as
defined by the International Commission on Radiological Protection. Radiation
dose connnitment is the amount of radiation dose received from major pathways
of exposure, internal and external, throughout the lifetime of an individual
from direct first-pass exposure. (A brief description of dose calculational

techniques is given in DPSPU 82-30-1. ).

Population dose commitment is the sum of radiation dose commitment of
individuals and is expressed in units of person-reins. (For example, if 1,000
people each received a dose of 1 rem, their population dose would be 1,000
person-reins.) A sumary of individual and population doses from SRP

operations and other major sources is presented in table 39.

AREA SURROUNDING SRP -- EXPOSURE VIA ATMOSPHERIC PATRNAYS

The radiation dose received by people from atmospheric releases of radioactive
materials from SRP is too low to permit direct measurement of all pathways of
exposure ; therefore, radiation dose conunitments are calculated with
mathematical models using known dispersive characteristics of the atmosphere
and the known major pathways of exposure to man .

During 1981 the average dose commitment to an individual from atmospheric
releases of radioactive materials from SRP was calculated to be O.82 mrem at
the plant perimeter (table 40) . The major contributors to this dose were

tritium (T), 79%; Ar-41, 13%; and c-14, 6%. The remaining 2% was from krypton
and xenon isotopes (chemically inert noble gases), 1-129 and 1-131, and
miscellaneous radioactive particles . The calculated population dose
commitment from release of radioactive materials from SRP to the atmosphere in
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1981 to people living within 80 km (50 mi) of the center of sRP (population:
465, 000) was 118 person-reins. Table 40 shows the amount of each radionuclide

released to the atmosphere in 1981 from normal SRP operations and the

calculated whole body radiation dose commitment.

Tritium (T), the major contributor to population dose from normal SRP releases
in 1981, is a radioactive isotope of hydrogen with a radiological half-life of
12.33 vears. The maximum energy of the beta particle emitted during decay is

0.0186” MeV; the average energy is about 0.006 MeV. At SRP some tritium is
unavoidably released during nO~al operations bOth as an elemental gas (Tz,
HT , DT) and in combination with oxygen (T20, HTO, DTO). Both forms are

readily dispersed in air and will enter into the same chemical and biological
reactions as hydrogen or water vapor.

The low energy beta particle emitted by tritium during decay will penetrate
human tissue only 0.013 cm. As an elemental gas, tritium constitutes little
hazard because the weak beta is completely attenuated (absorbed) in the inert
external skin layer (epidermis) . Only 0.004% of the gas inhaled is converted
to the oxide and retained in the body. However, almost all tritium oxide
(water vapor) inhaled is absorbed in the lungs and enters the body water

pool. In addition, almost as much tritium oxide is absorbed through the skin

as is absorbed during inhalation. Because of the great difference between the
biological assimilation of tritium gas and tritium oxide, the concentration
guide for tritium oxide is several hundred times more restrictive than for
elemental Eas. The environmental radiation dosimetry program used at SRP
makes the conservative assumption that all normal SRP releases are in the
oxide form; and thus, there is an overestimation of individual and population
dose commitment from tritium.

PERSONS DOWNST~AM FROM SRP AND CONSUMING sAVANNAH RIVER wATER

Radioactive materials released to plant streams on the SRP site flow to the
Savannah River. There is no known use of river water for irrigation
downstream from SRP. Fish from the river or beef from cattle that drink
Savannah River water are not an important source of food for any large segment
of the population. Therefore, the most important pathway of exposure of a
population segment to radioactive materials in the river is from consumption
of river water. Two water treatment plants downstream from SRP supply treated
water to customers in Beaufort and Jasper Counties , SC and Port Wentworth ,

GA. me only radionuclide detectable by routine monitoring techniques in
water from the treatment plants was tt-itium. Data shown in table 41 for other
nuclides released to effluent streams on SRP during 1981 were calculated based
on dilution by known river flow rates. Of the radioactive materials in water,
tritium is the source of 99% of the whole body dose commitment to consumers.
People who consume this water and consumer products produced using this water
would receive a dose commitment from tritium as shown below [these dose rates
are within the National Interim Primary Drinking Water Regulations (40CFR141 )
of 4 mrems/yr] :

Beau fort-Jasper, SC 0.21 mrem
Port Wentworth , GA 0.28 mrem
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The population dose commitment from tritium to these two groups from 1981 sRP
tritium releases is 10.5 person-reins to consumers of Bea”fort-Jasper water
(population: 50,000) and 5.6 person-reins to consumers of port Wentworth water
(estimated consumer population: 20,000 -- most of Port Wentworth water is used
for industrial purposes) , a total of 16.1 person-reins to river water
consumers. Radianuclides other than tritium contribute an additional O.1
man-rem population dose commitment as shown in table 41.

COMPARISON OF 1981 AND 1980 POPULATION DOSES

The 1981 population dose from atmospheric releases (117.6 person-reins for an
80-km-radius population) was l~i higher than in 1980, primarily because of
increased tritium releases from the separations areas . Population dose from
liquid releases (16.2 person-reins) was L5% higher than in 1980. The higher
doses from liquid releases in 1981 are attributed to less dilution in 1981

(average river flow rate -- 6,700 cf. ) than in 1980 (average river flow
rate -- 12,500 cfs). The calculated whole body dose to a hypothetical
individual at the plant perimeter was 1.38 mrems (0.82 mrem from atmospheric
releases and O.56 mrem from liquid releases) , about 1.5% of tbe natural
radiation dose.



ENVIRONMENTAL MONITORING -- NONRADIOACTIVE

Atmospheric

~ , NO., FLY ASH, AND SMOKE

Principal nonradioactive releases to the atmosphere are oxides of sulfur
dioxide (S02) , nitrogen (Nox) , and fly ash. South Carolina emission

standards and Georgia ambient air quality standards are summarized in table 44.

Atmospheric emissions of S02, NOX, fly ash, and smoke were within
applicable standards. There are seven coal-fired power plants at sRP that
burn a total of about 500,000 tons of coal each year. Sulfur content of the
coal averages 1.4%. The South Carolina standard for S02 emission is 3.5

lb/106 Btu input. Compliance with this standard is determined from analysis
of coal received; all average values were within the standard, as shown in
table 42.

Section 110 of the Clean Air Act Amendments of 1970 requires each state to
establish , as part of its State Implementation Plan, a network to monitor the
ambient air quality within that state. South Carolina and Georgia have each
implemented air-sampling networks. Air quality measurements of the South
Carolina and Georgia network in the vicinity of SRP are summarized in table 43.

Water

TEMPERATURE AND FLOW MEASUREMENTS IN THE SAVANNAH RIVER AND FOUR MILE CREEK

Temperature and flow profiles of the Savannah River were made in December at
100 yd, O.7 mi, and 1.5 mi downstream of the mouth of FOur Mile Creek. The
profiles were made in conjunction with tests conducted by the power Department
to evaluate plant pumping capacity at low river flows. During the 2 days that
the profile measurements were made , the river flow was intentionally
maintained at an abnormal low flow of about 3,00O ft3/sec.

Measurements were made at 10-ft intervals across the river starting at the
South Carolina shore and proceeding toward the Georgia shore until ambient
temperature levels were detected. Once ambient levels were detected,
measurements were made at 10- to 25-ft intervals until the Georgia shore was
reached. At each interval temperatures were made at l-ft depth intervals from
the river surface to the bottom. The temperature data at 100 yd and 0.7 mi
below Four Mile Creek are depicted in figures 3Z a“d 33. No temperature
measurements above ambient were observed at 1.5 mi below Four Mile Creek.
Ambient river temperatures, measured 50 yd upriver of Four Mile Creek, ranged
from 11.6 to 12.20c.

The temperature profiles showed that at 100 yd downstream of Four Mile Creek

during low river flow, river temperatures were greater than 2.8°C above
ambient over 43% of tbe cross-sectional surface of the river. This condition
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exceeds the National Pollutants Discharge Elimination SyStem (NPDES) limit of

2.8°C above ambient over no more than 33% of the cross-sectional surface of
the river. However, since this condition occurred during tests , it is not
considered a violation of the NPDES permit.

Temperature measurements were also made in Four Mile Creek 100 ft upstream
from the mouth. Measurements were made at 1- to 2-ft intervals across the

stream and at l-ft intervals from the surface to the bottom. Average
temperatures in Four Mile Creek ranged from 18 to 29°C , as shown in table 45.

Flow measurements were made across the river at about 10-ft intervals. At
each interval measurements were made at 20 and 80% of the river depth. Areas
representing each measurement were integrated and summed to determine total
flow. Flow measurements in Four Mile Creek were made in the same manner
except at 2- to 3-ft intervals across the stream. F1OW data in the Savannah
River and Four Mile Creek are shown in table 46.

Additional temperature profile surveys of the Savannah River relative to the
NPDES permit limitations are given for 1976, 1977, and 1979 in annual reports

DPSPU 77-30-1, 78-30-1, 80-30-1, and 81-30-1.

SAVANNAH RIVER -- GENERAL RIVER HEALTH

The Limnology Department of the Academy of Natural Sciences of Philadelphia
(ANSP), under contract to Du Pent, has performed a continuing survey of
aquatic environment and water quality of the Savannah River upstream and
downstream (stations 1 and 6, shown in figure 34) from SRP since 1951. The
purpose of these surveys is to determine the effect, if any, of SRP effluent
discharges on general river health .

Diatometers are positioned in the river at three locations (one above and two
below the SRP site) to provide a continuous monitor of the effects of plant
effluents on one major group of river organisms. The diatometers contain
glass slides on which diatoms accumulate. The slides are replaced biweekly,
and the slides containing dried diatoms are sent to ANSP for analysis.

In rivers adversely affected by pollution, the number of diatom species will
be reduced in varying amounts corresponding to the degree of pollution. The

less tolerant species are eliminated, while the more tolerant species become
dominant. Thus, while total populations may increase in size, the number of
different species will be reduced. Detailed readings and sununaries of the
diatometer surveys are issued annually by ANSP. There is no evidence that the
operation of SRP affected the diatom flora of the Savannah River.

Quarterly surveys of other algae, insects, invertebrates, and fish are also
conducted by ANSP above and below SRP. Specialists in entomology, algology,
invertebrate zoology, and ichthyology sample river biota during times of the
year most suitable to their specialty. An algologist or entomologist
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accompanies every survey to provide continuity of sample collection and
methodology and to observe environmental conditions . Results of the quarterly
surveys are summarized and published annually by ANSP. Periodically, or as a

result of MajOr changes in the physiography of the river, ANSP ~ISO ~ake~
comprehensive surveys of the biota and chemical water quality above, adjacent
to, and below SRP to ascertain effects of SRP operations on river conditions .

The most recent comprehensive surveys were conducted in 1980. These surveys
indicated that SRP has had little or no effect on the chemical and biological
characteristics of the Savannah River. The results of these surveys were

reported in DPSPU 81-30-1 and DPSPU 81-30z.

In 1981 ANSP conducted four cursory surveys immediately above the plant at
station 1 and about 5 mi below the plant at station 6. Results of the cursory
algae studies were quite consistent between stations and SeaSonS. The overall
results of hand and trap insect collections indicated no degradation in the
study area resulting from the operations of the sRP. Comparison of diversity
and abundance of fish for 1980 and 1981 also indicated no significant plant
affect.

ROUTINE WATER QUALITY ANALYSES

All water quality data for the Savannah River and plant streams are summarized
in table 47. Water quality sampling locations are shown in figure 35. The
1981 stream and river data are typical of “al”es Observed ~ince the start of
the water quality programs .

FECAL COLIFORM BACTERIA IN RIVER AND STREAMS

Water samples are collected weekly from the .qavan”ah River ~“d sRp ~tream~ and
analyzed for fecal coliform. More fecal coliform are present in river water
upstream of SRP (maximum 310 colonies/100 ml) than in downstream samples
(maximum 130 cOlOnies/100 ml) . The lower downstream concentration is
influenced by river water that is heated in the reactor areas a“d discharged
from SRP back into the river. Coliform bacteria in river and stream water
during 1981 are summarized in table 48.

The maximum monthly geometric mean of coliform i“ SRP effluent streams ranged
from 90 colonies/100 ml in Pen Branch at Road A to 520 colonies/100 ml in the
D-Area effluent and in Four Mile Creek at Road A. The maximum at the control
location on Upper Three Runs Creek at Road F was 21O colonies/100 ml .

MERCURY IN FISH

Samples of 108 fish were analyzed for mercury content in 1981. The samples
were prepared from fish caught in SRp effl”e”t ~tream~ , par pond, pond B, a“d

in the Savannah River.

The mercury levels in fish ~a”ght at all routine ~ample locations both ~nplant
and offplant (table 50) were similar to those observed in recent years and are
attributed to industrial SO”rCe S “Pstream of SRP. Significant quantities of
mercury were released to the river from these SO”rCe. in the 19601s and early
1970’s.
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The action level established by the Food and Drug Administration (FDA) for
daily intake of mercury in edible fish is 1 ~g/g of flesh. This guideline
is based on the analysis of fish composites. Therefore, it is acceptable to
compare average mercury concentrations with the action level. The average
mercury concentrations for all fish at a given river location were less than
the FDA guideline (table 49). If individual river fish are compared to the
FDA limit, only one mud fish (3.4 ~glg) and one sucker (1.1 ~g/g) exceeded

the guideline. Mud fish and suckers are not generally used for human
consumption. This is the first year that fish other than bass, bream, and

catfish were analyzed for mercury.

The maximum mercury levels in bream collected from Par POnd (2.4 ug/g) and
Pond B (1.1 ~ g/g) remained slightly higher than the FDA limit. These levels
are probably due to mercury in pond sediments that were deposited from river
water that was used to supplement P-Area (and R-Area prior to 1964) cooling
water and was discharged to these ponds . The average mercury concentration in
fish collected from the ponds was less than the FDA guideline. Access to
onplant ponds is restricted, and these fish are not available for human
consumption.

A large number of fish (30) was obtained frOm the GeOrgia Department Of
Natural Resources during 1981. The fish were caught in the Savannah River
between SRP and Savannah, GA. Mercury concentrations in these fish were

similar to those observed at routine sample locations (table 49).

PESTICIDES AND PCB ‘S IN RIVER, STREAN, AND WELL SAf.fPLES

In December 1981 Health Protection collected water and sediment samples to be
analyzed for pesticides and polychlorinated biphenyls (PCB’s) . Similar
samples have been analyzed for the past 6 years to determine if SRP is
contributing significant quantities of these materials to the plant environs.
Table 51 lists the analyses performed and the detection levels.

Water and sediment samples from seven plant streams and two river locations
were analyzed for these parameters. Data are presented in tables 52 and 53.
Groundwater samples from wells around the chemical-metals-pesticides pits were
also analyzed. Data are presented in table 54. The 1981 samples were
analyzed by a subcontractor, Envirodyne Engineers , St. Louis , MO. The samples
had been analyzed in previous years by the Water Resources Division of the U.
S. Department of the Interior.

The results of the pesticide concentrations’ in 1981 were generally at or near
the limit of detection for the analytical technique. No PCB’S were detected.
However, DDE and diazinon were detected in sediment samples collected from
Lower Three Runs and Upper Three Runs, respectively. DDE levels (18.b “g/kg
in Lower Three Runs) have decreased since 1979 when a concentration of 34
~ g/kg was reported. 1981 is the first year diazinon (17 ug/kg) has been

detected in an Upper Three Runs sample. Since this sample location is above

any plant effluent stream, and the Forestry Service does not use diazinon, it

is attributed to offplant sources.
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Detectable concentrations of gamma-BHC, aldrin, and chlordane were found in
groundwater samples from the chemical-metals-pesticides pits. These pits were
used as a toxic chemical and pesticide disposal area. The pits were closed in
1979.

CHLOR IDE CONCENTRATION IN THE SAVANNAH RIVER

The Equipment Engineering Department is conducting a study of the chlorination
process used to treat water at the river pumphouses and the reactor 186
basins. As part of the study, the average annual chloride concentrations in
the Savannah River above the plant (River 2) were compared with river
concentrations below SRP (River 10). A summary of these data from 1960
through 1981 is shown in figure 36.

The chloride concentrations at River 10 are similar to those found at River
2. These results indicate that SRP has not significantly effected chloride
levels in the river. The increasing trend in river chloride concentrations is
attributed to the development of industry in the Savannah River area above SRp ,

State and Federal Permits

SOUTH CAROL INA DEPARMENT OF HEALTw
AND ENVIRONMENTAL CONTROL (SCDHEC )

Sanitary Landfill Wells

SRP began operating a sanitary landfill in 1973. Four wells with galvanized
steel casings (1 through 4 in figure 37) were installed around the periphery
of the sanitary landfill in 1975 as part of the SRP groundwater monitoring
program. A fifth galvanized steel cased well (No. 5) “as drilled in 1978 for
control purposes. Samples were collected from one “en per month on a
rotating basis and analyzed for 21 water quality parameters . Expansion of the
landfill necessitated the installation of five additional wells (6 through 10)
in January and February 19gl. Wel Is 6 through 10 have polyvinyl chloride
(PVC) casings.

Five new PVC-cased wells (16 through 20) were installed in August 1981 to
replace the original five galvanized cased wells installed in the 1970’s.
Studies showed that elevated lead, zinc , iron, and cadmium concentrations were
eliminated by using PVC casings and by better development of the newer wells .
The developing procedure includes steps to remove the finer material and
materials of construction from the gro”ndwater being sampled .

In June 1978 SCDHEC issued SRP a permit to operate the sanitary landfill.
Since August 1980, SRP ‘S sanitary landfill has operated under criteria
contained in the State of South Carolina Domestic Waste Permit Number 87A.
This permit outlines the necessary operating conditions and procedures for
cent inued safe operation of the landfill. Water samples were collected
quarterly from gro”ndwater mO”itOri”g wells that ~“r=o”nd the landfill site
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and are analyzed for nine water quality parameters. Additionally, once a year
water samples are collected and analyzed for trace metals and other drinking
water contaminants. Table 55 contains summaries of the 1981 results for both
the quarterly and annual analyses . Data from the control well have been
included for comparison. Although wells 1 through 5 were replaced, tbe annual
analyses include data from both well sets in annual analysis data tables .

The 1981 analysis results show that the SRP sanitary landfill continues to
meet the groundwater standards outlined in 40 CFR Part 257. Table 56 lists
the quarterly and annual analysis requirements contained in the DWP 87A permit.

SOUTH CAROL INA HAZARDOUS WASTE PARAMETERS

The Savannah River Plant has interim status from the state of South Carolina
under the Hazardous Waste Management Act to continue operation of existing
hazardous waste facilities . Groundwater is monitored at the waste facilities
shown in table 57 along with the hazardous waste parameters. Of the
facilities listed in table 57, only the F-Area seepage basin, H-Area seepage
basin, M-Area seepage basin, and Building 709-G waste storage building are
considered hazardous waste facilities by South Carol ina. Groundwater
monitoring data for all waste facilities are shown in table 58.

Groundwater at the waste facilities was also analyzed for radioactivity.
Groundwater radioactivity data for all waste facilities are presented in table
59. Maximum concentrations of radioactivity measured in these groundwater
samples were 104 pCi/1 alpha (Old TNX seepage basin well 2) and 680 pCi/1
nonvolatile beta (H-Area seepage basin well 4) .
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PREVENTION OF SIGNIFICANT DETERIORATION (PSD) MONITORING

The Clean Air Act Amendments of 1977 require a preconstruction review of
proposed new stationary sources of air pollutants and of major modifications
to existing emission sources. The purpose of the review by either the EPA or
delegated state agencies is to evaluate the environmental impact of potential
air emissions from the proposed construction. As part of the review, an air

monitoring program for the prevention of significant deterioration (PSD) of
ambient air quality must be conducted in’the vicinity of proposed co”str”ctio”
site for the year preceding submission of the application for construction.
In response to the proposed construction of the defense waste processing
facility and other new facilities, Health Protection developed an air

monitoring program to determine the ambient air quality at SRP.

SRP’S PSD network consists of five air monitoring stations. Site selection
was based on topography, climatology, and the location of existing a“d
proposed emission sources. The locations of the five stations are shown in
figure 38. EPA-approved instruments have been installed at these stations to
measure total suspended particulate (TSP), sulfates (S02) , nitrous oxides

(NOX) , and ozone (03) , as required by SCDHEC. Figure 3S also lists the
parameters monitored at each station. The PSD monitoring program was

inspected and approved by SCDHEC personnel prior to it6 startup.

The SRP PSD network became operational on October 15. Air monitoring data are
now being routinely and continuously collected at all five stations. The data
will be transmitted to SCDHEC each quarter after being processed, assessed for

accuracy, and evaluated for trends.

Both SCDHEC and EPA require a stringent quality assurance (QA) program to
ensure representative monitoring data. TO fulfill QA requirements , an SRP
subcontractor (Northrup Services , Inc.) and SCDHEC will audit the monitoring
equipment quarterly. In addition, the EPA will send gases for field testing
of the equipment twice a year.

NATIoNAL POLL,uTANT DISCHARGE ELIMINATING SY5TEM PERMITS (NpDEs)

The Savannah River Plant currently has two NPDES wastewater effluent permits.
The discharges from sanitary wastewater treatment facilities are regulated by
NPDES Permit No. SCOO2371O. The industrial wastewater effluents that
discharge to onsite streams are regulated by NPDES Permit No. SCOOO0175.
During 1981 an application listing 179 discharges was submitted to SCDHEC
requesting renewal of SRP’S NPDES permits .
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Sanitary Wastewater Treatment Plants

Sanitary wastewater monitoring is performed at six sanitary treatment plants .
Water flows are measured continuously and samples analyzed weekly for PH,
fecal coliform, total suspended solids , and 5-day biochemical oxygen demand
(BoD). The data are submitted to SCDHEC quarterly.

During the calendar year 1981 there were 12 out-of-limits exceptions reported
to SCDHEC for five of the aix facilities. The limits on total suspended
solids quantity and concentration were exceeded eight times and the fecal
coliform limit four times. Wastewater treatment plants’ performance during

1981 is presented in table 60.

Industrial Discharges

Industrial discharges from the five ash settling basins are sampled monthly
for PH and 11 heavy metals and twice a month for suspended solids and oil and
grease. Flow measurements are also made monthly. In addition, the pH of the
five streams receiving overflow from the aah basins is also monitOred.
Analysis results of the ash basin’s effluent are shown in table 61. The pH

data for the receiving streams are summarized in table 62.

There were four out-of-limits exceptions for total suspended solids at two
facilities (P- and K-Area ash basins) and four exceptions for exceeding pH at
the same two facilities. Reporting the pH of discharges from two of the five
facilities (F- and H-Area ash basins) , while frequently below the NPDES limit
of 6.0 units, is not required by the state of South Carolina because water
from the two basins comes from the Tuscaloosa aquifer, which normally has a pH
lower than 6.

Chlorinated Hydrocarbons in M-Area Groundwater

Waste effluents from production operations in M Area have been discharged to
process sewers since startup in 1952. A settling basin was built and placed
in service in 1958 to settle-out and contain uranium discharges from
Building 321-M process streams. Since then, water discharges from processes
in Buildings 313-M and 320-M have been diverted from plant streams to the

settling basin. Included in these waste effluents have been about
3.5 million pounds of organic solvents used for metal decreasing, namely

trichloroethylene, tetrachloroe thylene, and 1,1,1-trichloroethane.

Most of these volatile solvents evaporated. However, substantial quantities
(estimated at 100,000 lb) nf the chlorinated hydrocarbons seeped into the
ground from effluent sewer leaks, the settling basin, and the overflow of the

basin to Lost Lake and entered the underlying soil and groundwater.

The use of trichloroethylene as a metal degreaser in M-Area operations was
discontinued in 1971. Tetrachloroethy lene was used until being replaced by
1,1,l-trichloroethane in 1979. Currently, 1,1,l-trichloroethane is used and

discharged to the effluent stream in concentrations of less than 1 part per
million (mg/1) .
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The plume of decreasing solutions beneath the basin and the effluent sewer,
although not fully characterized, has been initially defined. Several
exploratory wells have been installed to determine the concentrations and

location of organic solvents in the underlying soil and groundwater.

Soil and fluid sample anlyses have shown organic concentrations as high as
500 parts per million (mg/1) . The aerial concentration contour for the level

of 100 parts per billion (ug/l) has been fairly well determined and shows
that the core of the. organic plume has not migrated far from the surface
sources . No groundwater contamination has been detected offsite.

Remedial action concurrent with additional data gathering on the less well
defined areas of contamination is underway. The reference process for
removing the organics from the groundwater is an air-stripping column. It is
anticipated that nine production wells would be required to recover the
groundwater in the heart of the plume beneath the basin and sewer.
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DATA ANALYSIS AND QUALITY CONTROL

Data Analysis

The 10wer limits of detection (LLD) for analyses (table 63) refers to the
minimum amount of radioactivity that can be detected by the radiochemical
analytical technique in use. It is based on the 2-sigma statistical counting
error (95% confidence level) and is influenced by sample size, counter and
procedure efficiencies, length of count, counter background, and decay. Where
samples are analyzed by gamma spectrometry, the lower level of detection of a
given radionuclide varies with the instrument background , the geometry and
volume of sample analyzed, and number of radionuclides present in the sample.
For this reason average sensitivities are given for only milk and vegetation .

Many of the concentrateions of radioactive materials in ambient environmental
samples are at or near zero and should statistically show a distribution at or
near zero. Because of this , when a chemical or instrument background is
subtracted from an environmental measurement , it is pO~~ible “Ot ~“ly to

obtain net values that are less than the LLD, but also to obtain zero and
negative values (values less than zero) . In this report negative values are
used in reporting individual measurements and in determining averages. It is
believed that the best estimate of the mean is obtained if the negative values
are averaged with the negative, zero, and positive values. Additionally, this
approach, without any arbitrary cutoff of small or negative values , will allow
all data to be reported and possibly pemit better statistical evaluation to
determine trends .

Average values are usually accompanied by a PI”S O= ~i”u~ (f) “al”e,
designated as 2 STD DEV. This value is the standard deviation of the average
at the 95% confidence level (CL) and is an indicator of the range of
concentrations encountered at that location. When the average is given for
groups of locations , the standard deviation is the measure of the range of
concentrations found at all locations.

In some tables the standard deviation is not calculated because of the Small
number of sample results (designated -- insufficient data) . When a *
accompanies an individual result, such as the maximum (max) or minimum (rein),
it represents the statistical counting error at the 95% CL, which in many
cases exceeds the net value of the sample. MAX and MIN refer to the greatest
and smallest concentrations found in samples collected at a single location
during the year.

NO self-absorption correct i0n5 have been applied to total alpha and
nonvolatile beta results. If activity appears unusual , and specific a“alYSeS
are not routinely scheduled, further analyses are performed for verification.

Although the conventional arithmetic average and standard deviatiOn are “~ed
in reporting all measurements of radioactivity, geometric means and geometric
standard deviations are routinely calculated for data eval”atio”. me
arithmetic average and standard deviation are appropriate analyses if the data
have a nomal (Gaussian) distribution: The standard deviation is an increment
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of the average. If the distribution of the data is skewed toward higher
values and the logarithms of the data conform to a nomal distribution, the
data are said to be log-nomal. Such data may then be more appropriately

described using the geometric mean and standard geometric deviation. The
standard geometric deviation is a multiplier of the geometric mean. The
characteristics of log-normal techniques are such that annual averages are not
dominated by the few largest data values, and mean values can be determined
when a major portion of the data is leas than the minimum detection levels.

Recent analyses of several sets of environmental monitoring data have shown
log-nomal distributions ; however, in most caaes , there is little advantage in
treating the data as log-normal. Each set of data was fitted to both “oroIal
and Iog-normal plots in which the abscisaa is in units of sigma

(O sigma = 50 percentile, +1.0 sigma = 8&.17 percentile, and
-1.0 sigma = 15.83 percentile, etc.). This is equivalent to probability paper
and allows a least squares routine to be used to draw the fit line. Linearity
of the data suggests the distribution. Although the log-normal plots possibly
show better linearity, the averages of the data are given by the O intercepts
and are similar for both plots.

Quality Control

RAO IOACTIVE ANALYSES

An internal quality control program is maintained by (1) monthly calibration

Of cOunting instruments, (2) daily source and background counts, (3) daily
resolution checks and alignment of NaI and Ge(Li) detectors for gama-emitting

radionuclides, (4) routine yield detenninat ions of radiochemical procedures,
(5) duplicate analyses to check precision, and (6) reagent blank analyses to
check purity of all chemicals . Accuracy of radioactivity measurement is
established by “se of standards obtained from the National Bureau of Standards

(NBS) or their equivalent. Although most counting instruments are calibrated
monthly, they are also calibrated if daily background or source counts do not

fall within an acceptable range. Histories of the performance of each
count ing instrument are maintained in logbooks and, where applicable, on
cmputer magnetic tape.

WATER QUALITY ANALYSES

me quality control program in the water quality laboratory is designed to
constantly evaluate results of the analyses. A quality control program is
maintained by (1) routine calibration of instruments, (2) routine yield

determinations of procedures and analysis of standards furnished by the
Environmental Protection Agency (EPA), (3) routine standardization of
titrating solutions used i“ prOced”res , and (4) d“Plicate analy~e~ .
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Because spikes are not run for biochemical oxygen demand, pH, alkalinity, and
chloride analyses , the quality of these results is dependent on the accuracY
of the preparation of standards and instrument calibration. Evaluations of
the stability of reagents are determined. Some standards must be recalibrated
daily; however, other standards are stable for varying but known amounts of
time. Stability has been improved by storing standards in dark bottles or
away from light. Standardization is done before significant changes occur.

Samples sometime require digestion in order to break down organic compounds
that may contain the element of interest in their chemical structure. Unless
the organic molecule is fragmented by digestion, this element may not exhibit
the chemical properties that indicate its presence. The efficiency of the
digestion process for samples is evaluated by digesting prepared standard
organic compounds.

Data Evaluation

Approximately 90,000 radioanalyses were performed on almost 20,000 samples
annually. Process effluents (stack emission samples and liquid release
samples) account for about 20% of the workload and environmental samples about
40% . The remaining 40% is divided between special surveys and control
analyses for quality assurance. Approximately 1,500 environmental samples are
analyzed annually for nonradioactive materials. These include about 25 water
quality parameters for stream and river water, analyses of air filters for
various metals , and analyses of stream and river fish for mercury. TWO
control samples (an internally spiked sample and a blank sample) are analyzed
for every 10 samples.

Computer programs are used to calculate, store, and retrieve most radioactive
and nonradioactive monitoring data and provide daily, monthly, and annual
summaries of the data. Radioactive releases are also computer-calculated and
identified according to emission point , radionuclide or nonradioactive
material, and mode of entry to the environment (liquid, atmosphere, or seepage
basin).

Each analytical value is checked for reasonability by comparison with previous
values. Daily computer printouts flag, with an asterisk, any value that is
outside the minimum or maximum value of the previous year; the computer also
prints the previous average, maximum, and minimum values. Additionally, daily
summaries include the four most recent previous values (regardless of sampling
frequency) . This method of reviewing data is helpful in screening for
spurious results. The comparison of current monitoring data with earlier data

also aids in evaluation of trends .

Obvious errors caused by counting instrument malfunction are easily recognized
from the daily computer summaries because printouts include instrument

identification, background counts, total counts, and conversion factors used

in many calculations. other measures used to confirm a value include

recounting, reanalysis, or resampling. Determining the validity and accuracy
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““
of monitoring data often requires an investigation into the sample collection
and handling procedures. Additional factors that are considered in data
evaluation include: sources of contamination, environmental conditions at the

time of collection, variations in plant processes that may lead to unusual
results, and trends in similar or related samples.
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No. OF
~ 5A” PLE5

OH PLANT
A-AREA
DUIIB AR TON FIRE TOWER
F-AREA
H-AREA
PAR POND
b11LL15T0H GATE

AI, ERAGE

~
AL LEN D,, LE GATE
A-14
BAR)ILIELL GATE
D- b.REA
DARK HORSE
:;::E::~)rHA

HIGHblAY 21/167
JACK SO!l
PA TTEE5014,5 MILL RD
TALP.l HA GATE
WEST JACKSON
WI IIDSOR ROAD

AVERAGE

25 MILE RbDIU5
AI KE,I AI RI’ OI?T
AI KEN STATE PARK
AL LEll DALE
AUGUSTA
HIGHLIAY 301
::~LEY

OLAR
PER K11{5
SOUTH RICHMOND
5PRINCFIELD
LIAYIIESBORO

4’IERAGE

’100 MILE ?AD1U5
CULU1~OIA, SC
GREEllVILLE, SC
MALOII,GA
St.VANNAH, GA

hVERAGE

- 1HSUFF1C1EN7 DATA

23

:;
23
27
21

26
27
27

::
26
25
27
24
25
23
2$
22

27
27
25
24

::
22
25
26

:!
25

:
4
,

CT ERR CT ERR ARITHMETIC
MAXIMUM ~ MINIMUM 95% Ct “EA,l 2 STD DEV

i:
120
330

25
23

29
22
19
27
15

8.6
13
12

9.0
18

9.6
10

7.3

7.8
3.5
8.5
2.9
3.5
5.3
4.8
7.7
1.8
5.4
7.3
7.0

2.?
3.6
3.9
0.43

io .57
10.86
i1,3
fz, o
fO .71
iO .63

:0.69
:0.64
fo .60
fO .72
*0.55
!O .47
jo .58
<0.57
10,52
iO .63
~0.51
iO .55
fO .56

>0 .51
:0.44
10,52
iO .43
io .46
io .49
:0.45
io. sl
iO .50
iO .46
<0, 48
iO .52

iO .51
10.43
10.54
io .46

l.f,
I.q

11
12

1.1
0,40

;::O

0,00
2.8
0.00
1.6
0.22
0.29
0.62
0.37
1.9
1.2
0.58

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
3.1
0.59
0.00

*0.45
iO .41
:t.5d
io .57
iO .44
+0.44

!O .41
:0.41
iO .42
fo .43
~0 .48
io .46
10.+3
:0.37
iO .40
10.43
tO .42
10.45
10.40

iO ,39
>0 .50
io .40
fO .38
io .40
tO 38
fO .41
*0.39
fO .38
:0.38
!O .38
iO .38

fo .39
iO .45
iO .39
io .39

5.6

;:
130

8.9
9.4

33

4.7
8.2
6,6

13
5.6
4.6
5.0
5.0
3.6
6.1
5.4
5.1
3.9
5.8

:::

2.3
1.2
1.+
1.9
1,5
2.0
1.6
1.6
1.7
2.1
1.8

1,4
3.4
1.8
0.21
1.7

~6.3
fzz
f4 5

:180
>12
>13

ilzo

fll
ilz
!1 1
:12

ia. z
i3.3
fj. ,
~6.4
<4.2
i9.4
i5. o
i5.5
13.8
19.4

i4. o
+1.7
~<.+
fl.6
iz.1
i2.4
:2,7
13.8
f3.3
i2.4
!2,9
f3.3
i3. o

f2. a
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,,
,2
12

:
,2

.“.. .
2 5TD DEV +

JA,,wN 13
,.,,,”s0,,.,,,w
TALATK4,*TE :
.,s, ,.,1,0, ,3
,,,”s0. .0,4, L,

.“,. .
, $,, ,,, .

NcI/s”
M ,-2

m

8.1
3,8
2.7
5.1
, .,
7.0

4.8
*,.9

2,7
5.0
2.6
,.,

4.3
2.6
6.3

.0.29
3.6
,.6
3.,
2.2
3.1

3.5
*3.4

3.0
1.9
,.2
2.8
5,7
4.,
3.8
,.3

3.9
2,2
2.2
3,.1

3.0
*2.4

4.8
“.65

3.7
1.1

TABLE 3

UD1OACT,V,TY DE,O,LTED IN BAIWATEE

,CI/SQ
.

NONVOL
g

9,3
8,8
5,7
6,8
5.2
7,7

7.3
*3.3

7.4
5.2
6.0
6.3
6,3
7.7
7,7
,.6
6.7
5.0
7,>
7.3

5,5

6.6
*,,9

,.1
2.9
3.7
4.8
6.3
7.5
3.1
6.3
4.5
,.5
6.0
8.0

5.1
:4.0

6. L
5.6

4.9
&.0

,CII$Q
M

~

0.30
0.,7
0.26
0.66
0.,0
0.15

0.31
,0.36

0.19
0.16
0.13
0.16
0,0,
0.23
0.28
0.26
0.27
0.13

0.32
0.26

<0.08

0.20
,0. ,8

0.11
0.10

.0 .08
0.15
0.13
0.09

.0.08
0.24

.0.08
0.13
0,33

<,.08

,.,6
,0.20

<0.16
0.37

0.15
0.13

NCI/W

M

~

<0.30
<0.3,
<0,29
<0.30
<0.,6
<0.30

0.00
,0.00

<0.25
<0.,5
<0.27
<0.25

<0.30
0.,7

<0.30
<0.2,
<0.27
.0.,,

<0,30
<0.33
<0.30

0.17
,0.10

.0.33
<0.,9
<0.,8
.0,13
<0.25
<0.23
<0.,8
<0.,9
<0.,3
<0.24

<O, *9
<0.16

0.00
,“.00

<0.4,
<s.1

<0. ,5
<0.49

NC,lsq
M

E

<0.54
<0.53
<0.5L
<0.54
<0.53
<0.53

0.00
,0.00

<0.53
.0.,6
<0.5.
.0.53

<0.53
<0.5,
<0.54
<0.53
<0.53
<0.7,

.0 .53
<0.53
<0.53

0.00
*0.00

<0.8,
<0.53
<0,53
‘,.53
<0.53
<0.53
.,.53
‘0.53
<0.53
.0.54

.0 .53
<0.53

0.00
,0.0,

<0.55
<0.57

<0.55
<0.54

“cI/w
M

2R-95 ,
~

9.3
6.8
2.9
4.0
3.&
6.,

5.4
*4.9

5.1
1.9
2.7
3.6
6.3
5.7
5.3
5.0
5.4
1.7
6.1
4.9
6,L

4.3
,2.,

1.9
3.3
, .6
3.7
4.8
3.8
1.5
5.0
3.7
,,7
5.,
5.5

3.6
,,.8

3.3
5,5

b .3
1.8

Ncr/5q
“

~

4.6
2.9
1.9
1.9
2.3
3.0

2.8
,1.0

,.7
,.2
*.0
,.1
,.9
3.1
3.0
2.9
2.3
,.7
3.0
,.,
2.3

2.3
,,.,

1.3
,.,
1.0
1.6
2.2
,.,
0.30
2.&
0.82
2.3
,.,
,.,

1.6
,,.4

0.67
2.>

2.4
.0.32

VALUE SHOWN WITH < SYMBOL 1S THE MINIMUM DETECTABLE V.41.UE FoR A MON~Y SAUPLE .
aONLY VALUES ABOVE TEE 141N1M~ LEVEL OF DETECTION Au AVEP.AGED.
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TABLE 3

RAD1OACT1V1TY DEPosITEU IN UINWATER CONTU

.0. .,
LOCATION n

08 FUN,
A Am. 10
, Am. 10
“ Am, ,0
ON PUNT cow 10

.4”..
, ST, DBv-

A,, .
2 ST, DEv.

.“. -
2 ,TD DE” -

2.1
&.8
8.0
3.1

4.5

8.,
6.0

7.2
,3.2

0.55
0.81
0.97
1,,0

,.1
*,,,

,C,lsq
“

~

0.6
4,7
7.6
2.,

3,7

, ,0
7.5

4,3
,,.,

0.37
“.&5
0,07
,.50

0.60
,,.3

,.,”, s“,.,WIT”< ,YHBOL1, ,“, MINIH”M DETECTABLE “..,, ,0, A MO,,,,,Am ,.,

I



LOCATION

ON PLANT
A AREA 23
DUNBHR’CONFIUE ToWER 23
F AWA 22
H A~P. 23

21
18

PAR POND DAM
wlLLIsTOk GATE

AVERAGE

PLA&T PERIMETER
ALLENDALE GATE
A-14
BARNWELL GATE
U k~A
DA~ HoRSE
LAST l’ALATH4
GWEh POND
HIGHWAY 21/167
JACKSON
PAT!&RSL’NSMILL

—

m
TALATtiAGATE

WEST JACKSON

w1hD50R RIIAD

AVE9AGE

25-MILE K4D1US

AIKEh AIRPOR’!
A lWN STATE PAEK
ALLENDALE
AUGUSTA
HIGHWAY 301
LANGLEY
LEES
0Mu
PE~lNS
SOUTH RLCUIOND
SPRINGFIELD
WAYNKSBORO

AVERAGE

TABLE 3
R4D1OACT1V1TY IN RAINWATER, CON1’D

19
20
19
19
22
22
22
20
16
22
23
24
21

21
26
24
21
23
23
2L
23
21
22
23
19

5.0
59

1::
19
7.9

7.1
12
12
3b
4.3
3.5
8.6
S.&
3.4
4.2
5.4
22
10

2.2
1.7
5.7
1.1
1.8
2.5
2.1
2.0
3.4
4.2
1.5
3.6

CT ERR
~

+0.44
+0.53
*0.57
+0.84
+0.48
+0.45

*0.47
+0.53
+0.56
iO.75
*0.45
*0.44
iO .51
*0.46
+0.46
+0.51
+0.47
10.63
+0.56

+0.48
10.57
+0.49
+0.39
*0.40
+0.44
+0.44
+0.42
+0.45
fO.45
*0.47
io.45

0.00
0.00
1.40
0.50
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

CT ERR
=

iO.40
*0.40
+0.40
+0.40
*0.40
fO.40

iO.39
*0.46
+0.45
fO.34
*O .40
fo.40
*0.38
!0.40
!0.39
*0.43
&O.34
+0.38
kO.39

*0.37
iO.39
+0.39
+0.40
iO.39
+0.39
+0.45
*0.39
+0 .38
+0.40
+0.38
*0.40

ARITHMET1 C
~ 2 $TD DXV

1.3
8.9

H
4.5
2.9

1.3
4.5
3.1
8.1
1.7
1.2
1.4
1.9
1.3
1.3
1.5
3.5
2.0
2.5

0.55
0.52
0.77
0.30
0.30
0.49
0.62
0.54
1.0
0.79
0.68
0.70
0.60

*2.4
i2.7
fzo
*67
+8.8
*4.5

+3.3
+7.6
+6.1
*19
f2.8
*2.3
*3.8
+2.9
+2.5
+2.4
+2.7
* 10
+4.6
+7.7

*1.2
*0.98
+2.7
iG.84
tO.84
il.4
*1.1
*1.2
+2.0
+2.5
+1.0
*2.1
*1.6
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TABLE 4
TLD GAMMA RAD1ATION MEASUREMENTS

LOCATION

700-A AREA
TECHNICAL AREA 1
TECHNICAL AREA 2
TECHNICAL AREA 3
TECHNICAL AREA 4

AVEPAGE

100-C AWA
C-AREA CORNER 1
C-AREA CORNER 2
C-AREA CORNEE 3
C-AREA CORNER 4

AVEIIAGE

CEN1’R4LSHOPS

GENTP.ALSHOPS 1
CENTUL SHOPS 2

AVEMGE

&00-D AREA
D-AmA CORNER 1
D-AREA cORNER 2

AVERAGE

200-F AREA
F-AREA CORNER 1
F-AREA CORNER 2
F-AREA CORNER 3
F-AREA CORNER 4

AVER4GE

200-” AE.4

H-AREA CORNER 1
H-&REA CORNER 2
H-AREA CORNER 3
R-AREA CORNER 4

100-K AREA
K-AREA CORNER 1
K-AMA CORNER 2
K-AREA CORNER 3
K-AREA CORNER 4

AVEPAGE

NO. 08
=

3
2
3
3

2
2
3
2

3
2

2
3
2
.3

3
3
3
2

100-P AWA
P-AREA CORNER 1
P-AREA CORNER 2
P-AREA cORNER 3
P-AREA CORNER 4

AVERAGE

100-L AREA

L-AM.% CORNER 1
L-AREA CORNER 2
L-AREA CORNER 3
L-AREA CORNER 4

AVEWGE

3
3
3
3

3
3
3
2

W

0.37
0.40
0.30
0.66

0.18
0.20
0,28
0.25

0.26
0.32

0.26
0.18

0.39
0.25
0.85
0.79

0.39
2.16
0,26
0.69

0.25
0.25
O.z&
0.47

0.31
0.23
0.57
0.31

0.26
0.23
0.24
0.26

0.25
0.24
0.25
o.2&

TLD , NR12L 8RS

CT ERR
~

*0.03
+0.03
*0.03
+0.05

io.oz
+0.02
iO.03
+0.02

io.oz
+0.03

+0.02
*0.02

k0,03
+0.02
*0.05
‘0.05

+0.03
*0,06
io. oz
*0,05

io. oz
*0.02
+0.02
*0.03

io.03
*0.02
+0.04
*0.03

+6.02
+0.02
io.oz
*0.02

+0.02
*0,02
iO.02
*0.02

m

0.35
0.34
0.25
O.&l

0.18
0.20
0.24
0.24

0.2L
0.3L

0.22
0.18

0.28
0.20
0.36
0.70

0.30
J.14
0.22
0.54

0.25
0.20
0.23
0.45

0.22
0.20
0.50
0.28

0.22
0.18
0.22
0.20

0.20
0.20
0.19
0.19

CT ERR
m

iO.03
io.03
*0.02
+0.03

+0.02
*0.02
io.oz
*0.02

+0.02
+0.03

*0.02
+0.02

*0,03
*0.02
iO.03
*0.05

iO.03
kO.06
fo ,02
io.o~

io.oz
*0.02
io.ol
iO.03

io.oz
+0.02
io.oo
*0,03

10.02
*0.02
io.02
*0.02

*0.02
*0.02
+0.02
io.oz

ARITHMETIC

= 2 STD DEV

0.36
0.37
0.27
0.56
0.39

0.18
0.20
0.26
0.25
0.23

0.25
0.32
0.28

0.24
0.18
0.22

0.34
0.23
0.61
0.74
0.48

0.35
1.61
0.23
0.62
0.71

0.25
0.22
0.2L
0.b6
0.29

0,26
0.21
0.53
0.30
0.33

0.24
0.20
0.23
0.23
0.23

0.22
0.21
0.23
0.22
0.22
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LOCATION

ON Pw’1
Am
DVNBARTON
F-WA MONITOR STA
H-AREA MONITOR STA
pm pOND
WILLISTON GA=

AVEUGE

TA2LE 4

‘CLDGAKMA RAD1ATIoN ~ASWMENTS , CO~D

TLD m124 ms

No. OF

=

4
4
4
4
4
4

PLANT PER1M3.~R
ALLENDALE GATE
A-1b

BAP.NU2LLGATE
D ~EA
DARK VORSE
EAST TmTm
GREEN POND
HIGHWAY 211167
JACKSON
PATTERSONS MILL
TAI.Am GATE

wEST JACKSON
WINDSOR ROAII

AVERAGE

—
4
4
4
4
4
4
4
4
4

:

:

25-MILE MIUS
A1=N AIRPORT
AIKEN STATE PARK
ALLEND=E
AUGUSTA
HIGHWAY 301
LANGL2K
EE S
Om
PERKINS
SOUTH RICWOND
SPRIRGFIELLI
wAYN2SBOR0

AV~GE

1OO-M1LE RADIUS

COL~lA
GREENVILLE
MCON
SAVANNAH

AVEUGE

NEAR ALLIED GENERAL
ALLIED GENERAL AG 1
ALLIED GEN2W AC 2
ALLIED GE~RAL AG 3
tiLIED GE=R4L AG 4

AVEUGE

NEAR VOGTU

P~HOUSE RO~ 1
PMHOUSE RO~ 2
PUWKOUSE ROAD 3
PU~KOUSE ROAD 4
PU~HOUSE ROAD 5
PIJUPIIOUSEEOAll6

AVE2AGE

4
4
4
4
k
3
4

4
4
4

2
2
2
2

2
2
2
2
2
2

WIMUM

0.25
0.24
0.49
0.88
0.29
0.18

0.17
0.22
0.22
0.22
0.17
0.18
0.18
0.19
0.23
0.18
0.19
0.28
0.18

0.20
0.16
0.21
0.21
0.26
0.19
0.18
0.19
0.20
0.22
0.22
0.25

0.18
0.38
0.28
0.19

0.17
0.16
0.16
0.16

0.18
0.20
0.14
0.15
0.21
0.22

CT ERR
~

~o.oz
*O.02
+0.04
+0.06
+0.03
*0.02

*0.02
*0.02
*0.02
*O.02
*0.02
to.02
+0.02
*0.02
*0.02
*O.02
+0.02
+0.03
*0.02

*O.02
*O.02
*0.02
*0.02
+0.02
~o.02
+0.02
+0.02
*0.02
~o.02
+0.02
*0.02

+0.02
*0.03
+0.03
~o.oz

~o.oz
*0.01
*0.01
*0.01

+0.02
*0.02
+0.01
+0.01
fo.oz
+0.02

=

O.18
0.22
0.40
0.43
0.23
0.14

0.13
0.17
0.18
0.16
0.12
0.13
0.14
0.16
0.17
0.13
0.16
0.24
0.14

0.19
0.lb
0.17
0.16
0.20
0.15
0.13
0.16
0.18
0.16
0.19
0.19

0.16
0.27
0.26
0.17

0.17
0.13
0.13
0.13

0.16
0.20
0.13
0.14
0.20
0.20

CT ERR
~

~o.oz
~o.oz
*0.03
*O,03
~o.oz
+0.01

~o.ol
+0.02
*0402
+0.02
*0.01
+0.01
+0.01
+0.02
*0.02
+0.01
*0.02
+0.02
~o.ol

.*O.02
+0.01
*o.02
*O.02
*0.02
*0.02
*0.02
*0.02
*0.02
*o.ol
+0.02
+0.02

+0.02
+0.02
*0.02
*0.01

+0.02
+0.01
+0.01
+0.01

~o.ol
~o.oz
*0.01
+0.01
+0.02
+0.02

0.22
0.23
o.k5
0.63
0.26
0.17
0.32 +0.36

0.15
0.19
0.20
0.19
0.15
0.15
0.16
0.17
0.21
0.16
0.18
0.25
0.16
0.17 +0.07

0.20
0.15
0.19
0.19
0.23
0.17
0.16
0.17
0.19
0.19
0.21
0.22
0.19 fo.os

0.17
0.34
0.27
0.18
0.211 fO.15

0.17
0.14
0.14
0.l&
O.15

0.17
0.20
0.14
0.14
0.20
0.21
0.18

- INSUFFICIENT DATA
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TABLE 5

~DIUACTIVITY IN DRINKING WATER

ALPHA Per/L

HO. OF
LO CA11ON

:;% ERR Cl ERR ARITHMETIC
5h!1PLE5 ~AX1mllM ~ MINIMUM ?5% EAN ~

u,,,,
A ,,2EA
AL LEf2D&LE GATE
BhRNLIELL GATE
C AREA
CEIITI?L1 5t10PS
CL AS51F1 CATION YARD
T,(X
D AREA
F /.REA
FIR IIIG RANGE
FORESTRY BLDG
681 1 G
681 3G
I{ AREA
JP.CK>DN GATE
K AREA
P AREA
PAR POND PUMP HOUSE
ROB B1115 S1hTIOtl
T1. LATHh GkTE
. .

OFF PL4,,:
AIKEII
AL LE}{D). LE
AUGUST,
~,, R,, L4ELL,4

B;,lH
DLACKVILLE
CL EARNATER
JACK50N
LA1lGLEY
tlEW EL LEI11OI1
NORTII AuGUSTA
,LRDIS
LIAY)l ESEORO
WI LL1S70N

AVERt, GE

0.47
-0.07

0.00
0.00
0.13
0.13
0.07
0.00
0.98
0,00
0.65
0.26
0.74
1.6
0.73
0.07
0.07
0.00
0.00
2.2
0.79
0.13
0.07

0.84
0.19
0.19
0.00
0.13
0.00
0.32
0.46
0.65
0.20
0.06

-0.06
0.00
0.45

-0.13
-0:13
-0.07
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TABLE 5
UD1OACT1V1TY IN DRINKING WATER, CONTD

NONVO1 BETA PC1.I.

NO. 0? CT ERR CT ERR ~E; ;lTHMETIc
LOCATION S&13P1. E% _ 95% CL MINIMUM 952 CL 5TD DEV

ON PLA,, T
b AREA
AL IE,(DALE GATE
BAP. I:L,ELL GATE
c ,.REA
CENTZAL $“0,S
CL AS$IFICA, IOH YARD
T1lX
D AREA
F *REh
F, PI,, G RANGE
FO, E5TRY @,LDG
681-l G
681-5G
H A2EA
JACKSON GATE
K AREA
P LP, ZL
PAR FOND PUMP HOUSE
ROB81, !S 5TATION
T, LA,,, A GATE
. .

+kEP.MAL EFFECTS L*B
WI LIISTOI1 GATE

bVERAGC i8.3

A5.6

~2.9
i5.5
!3.5

- 1N5” FFIC1E11T DATA
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TABLE 5

~TIVITY IN DRINKING WATER, CONTD

NO. OF
LOCATION

;:%E:2 CT ERR ARITHMETIC
SAVPLE5 nbxlnum MI NIM(, M 9%cL~ -

ULhtl T
A /.REb
AL LEl, D&LE GATE
BAR: IWELL GATE
C A2EA
CEt#T, AL SHOPS
;:; SSIFI CATION YAKD

D AREA
F AREA
F1E1,2G RmttGE
F02E51RY BLDG
681 lG
621 36
,, AREA
JACKSON GhTE
K hREA
P AP,EA
PAR PO,, D PUn P HOUSE
R02.91!4s 574710>4
TbLh THA GATE
lC
THER>b L EFFEc T5 LAB
W1LL15101I CbTE

bYERAGE

~,,,
AI KE,< 51!!EA3 8 UELL
AL LE,, DALE UELL
AUGUST. RIVER
tlAR,{u FLL UELL
3ATI, LIEL L
BLAc KvILLE UELL
CL EAR UATER LAKE
JACK80H UELL
LA IIGLEY WELL
IIEU EL LEN1OM !lELL
;:; ;;5AUGUSTA RIVER

L!ELL
UAY,, E53DR0 51P EL”
U1LL15TO11 WELL

&V ERAGE

~BT PL,. NT5
SAV*,,,, A,, RAU
5A V/L!lll AH FIN COEP
BE A” FCRT R,. W CDMP

1t4SUFF1C1EliT DATA

2
2

:
2
2
2
2
2
2
2
2
2
2
2
2
2

;
2
2
2
2

2
7
2
2
2
2
2
2
2
2
2
2

:

11
11
12

3.3
3.3
2.3

*1.1

io .44

<1,9
tl.3
i2.2
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TABLE 6

P.AU1OACTIV1~ IN PMNT S~AM UATER

alPHA PCX,L

HO. OF ;;%E;R CT ERR ARITHMETIC
LO CA11ON ~ ~ ~ 9 ‘,. CL MEAN 2 STD DEV

11!4S BRANCH
16-2 A EFFLUEIIT
TB-2A BELOW 773-A SE
TB-3 M EFFLUEIIT
TB-5 MEA% ROLD C
700-A1 OUTFALL

UPPER THREE R1lNs
U3R-2 F 5TOZ11 SEWtR
U3R-3 ROAD C
U3R-4 ROAD A

BEAIIER DbN CREEK
400-D EFFLUE ,41

FOUR MILE CREEK
BUZIAL CR OUIID D1l Ck,
FM-18 COOL TOWER EFF
b{ H-3 F*C 0u7FP. LL 50
F1?-l C H EFFLUENT
FI?-2 RoAD 4
Ft4-2B ADoVE F EFF
F14-3 F EFFLUEII1
FM-3A BELOL1 F EFF

FM-~ ROAD C
FM-6 ROAD A
FM-A7 ROAD A-7

lKD1kN GR411E RRhll CH
lGB-1 ROAD 6-4
;;;:; ;4]; ~_~F 6-2

lGB-13
IGB-21 8009 S OF 6-1

PEN BRA,(cH
PB-1 K sEC EFFLUEIIT
PB-3 RO, D A

STEEL CREEK
SC-1 ? SEC EFFLUEtll
SC-5 2 tll BELOW RD A
SC-6 MOUTH

PAR POND
P?-2 PUP?HDU5E

m!JFR THREE RUNS CK
L3R-1 TK13U1AZY
L3R-l A ROAD B
L3R-2 PA TTERSON”5 M
L3R-3 ROAD A

~;~NNb.H RIVER 5Uk~P

- IN5”FF1C1EIIT DATA

51
51

;:
51

51
50
51

51

33
51
51
51
51
50
51
51

51
50
47

$
2
2
4
4

51
50

51
51
46

51

42
~5
49

51

3.7
2.1

3700
3.2
0.91

96
2.3
2.7

1,8

1.$
k.7

12
3.4
3.6
2.4

12
3.2

l.a
0.65
3.9

0,33
0.20
0.54
0,20
0.40

1.1
0.40

0.91
0.58
0.56

1.4

2.3
0.65
1.2
1.2

2.1

fl. o
to .79

*1,,0
in .95
tO .52

f5.0
:0.83
:0.87

iO .70

10.64
il, l
il. a
io .98
10.98
iO .85
i3.2
+0.94

:0.71
:0.45
ill

fo .40
>0 .35
iO .50
iO .36
io. +z

~0 .60
iO .33

:0.49
<0.43
:0.50

fO .61

iO .81
:0.45
10.60
zO .60

*0.79

0.00
0.00

16o
0.07

-0.07

3.0
0.00

-0.07

-0.07

0.07
0.80
0.39
0.19
0.20
0.13
0.13
0.06

0.19
-:;;:

0.00
0.20
0.33
0.00
0.13

-0.13
-0.13

-0.13
-0.20
-0.13

-0.20

0.99
-0.13
-0.13
-0.13

-0.07

fo .33
10.26

iz 9
10.23
:0.23

io .90
io .19
10.30

iO .30

iO .30
io .57
:0.37
io .34
io. <o
10.26
+0.37
10.29

*0.39
iO .19
iO .29

10.19
to .35
10.40
+0.33
iO .38

10.19
fO .18

3:N
10.19

io .23

iO .58
iO .18
iO .27
io .19

+0.30

0.79 fl.5
~3; .57 iO .90

*1400
1.1 :1.2
0.34 tO .50

19
0.88
0.75

0.60

0,59
2.8
1.9
;:;2

0.95
2.8
1.2

0.81
0.13
0.76

0.18
0.20
o.<~
0.10
0.28

0.17
0.06

0.18
0.08
0.10

0.10

1.8
;:;;

0.>7

0.57

L39
fi:;6

fl. o

*0.70
?1.9
i3.8
il.3
il. ,
io .94
16.3
+1.5

iO.7b
io .34
11.2

fo .46
to. zo

iO .50
:0.30
iO .26

fO .52

tO .36
iO .56
20.48

il. z

101



TABLE 6
WAD1OACT1V1TY IN PLANTS~REAMWATER,CONTD

U,?u PC I /L

NO. OF
LOCATIOtl

;;%EF.; ;;XERR A;ITHMEFIC
~- — MINIMUM STD DEW _

TIPIS 8Eh NCH
13-2 A E~ 52
TB-2A BELOW 773-A 5B 51
78-3 II EFFLu EtlT 51

,,PFER THREE RIJN5
U3X-6 EOl\D A 52

FD, JR M1l ~ ~1
FI1-6 EO!, U A

PEN 8Rfi NCH
?0-3 ROAD A <9

~
SC-5 2 111 BELOW RD A :;
5C-6 !<,OUTH

2.0 ill -0.15
~90:.8 il.5 ~i: .24

fzlo

1.4 11.1 -0.30

1.2 10.96 -0.37

1.1 fO .93 -0.25

2.0 il.3 :~:~~
2.4 fl.3

0.77 ~0 .81 -0.26

13 12,6 -0.26

60 il, l
75 11.7

i2200

22 fO .68

10.43 0.18 10.60

tO .35 0.21 tO .62

~::; ::]; fO .66
io .86

~0 .37 0.16 *O .48

iO .37 0.72 i3.8
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TABLE 6

P..4DIoACT1vlTYIN puNT STUM WATER, cONTD

NDNVOL BETA PC1/L

Trt4s BRANCH
lB-2 A EFFIUEtl T
TB-2A BELOW 773-A S8
TB-3 M EFFLUEI1l
TB-5 NEAR ROAD C
700-A1 OUTFALL

uPPER THREE RUNS
:j; :: ;O; ;oy 5EUER

U3R-4 ROAD A

~~j~RE~~u;fi;EK

FOIJR MILE CREEK
BURIAL GE OUI+D DITCH
F1l-l B COO1 TOUER EFF
HH;: ~A~F~;j~fl\L 50

Ftl-2 ROAD 4

:;::8 :B::;LLE:;F

Ffl-3h BELOU F EFF

F14-G ROAD C
FM-6 ROLD A
Frl-A7 ROAD A-7

IN DIAt2 CRAVE BRANCH
163-1 ROt. D 6-4
lGB-5 400, N OF 6-2
IG8-7 ROAD 6-2
lGB-13
lGB-21 800, S OF 6-1

PEN BRA14CH
PB-1 K SEC EFFLUENT
P8-3 tOAD A

STEE1 CREEK
SC-1 P SEC EFFLIJ EN,
SC-5 2 MI BELOM Ro A
SC-6 MOUTH

PAR POND
P,-2 PU14PH0 USE

LoWER THREE RUNS CK
L,2-I ,RIB” TARV
L3R-l A ROAD B
L3R-2 PA TTER50tI,5 m
L3R-3 ROAD A

$&\, &NN*” ~~~~~ ~~,”~
1,4X 1

- It15UFFICIENT DATA

52
52
51
52
52

51
51
52

52

36
51
52
51
51
50
51
51

51
51
+7

,
2
2
+
+

;;

::
47

51

6

:!
50

52

13

*9:;
11
13

1800
12
13

27

1:

2;:
1500

560
1800

500

1100
23

160

4.9
2.9
3.4
5.8
8.1

22
9.7

16
1+
15

14

9.1

;;
12

16

t5.9
16.3

i2?o
i6.6
t6.0

:22
f6.2
i6.4

:6.6

i6.9
i9.5
:7.7

ilz
126
217
132
316

:23
i6.5

111

i6.2
16,3
:5.7
f6.2
!6.3

16.7
26.0

!6.5
t6.2
f6.4

16.8

i5.9
t6,0
i6.3
i6.2

16.1

-6.1 *6.3 2.6 *7.5
-4.5 i5.5 2.5 i7.7
32 ~150 1100 i1600
-2.5 f5.5 3.9 i6.8
-$.9 f5.5 2.+ t7.5

21
-3.7
-6.9

-3.6

-4.9
26

0.00
8.5

10
17

5.9
1.9

20
-6.8
57

-2.1
-3,6

2.4
-0.70
-1.7

-4.9
-4.6

-4.1
-2,0
-5.2

-0, 36

0.<4
0.11

-5.3
-3.2

-5.8

:6.3
15.8
f5.4

t5.8

i6.4
t6.5
i5.6
*5.9
16.5
16.1
f5.8
f6.4

~6.3
~6.3
:8.0

36.1
i5.9
f6.3
16.2
i5.5

i5.9
~6.4

16.0
+6.0
i5.8

16.5

f5.6
:5.5
?5.5
f5.4

i6.3

180 i390
3.4 t6.3
1.? :7.8

4.2

8.9
66

::
96

2::
94

98
3.6

92

2.0
0.35
2.9
2.1
2.0

2.6
1.2

6.3
6.4
2.4

7.4

4.5
4.9
2.1
4.5

3.+

*11

f15
151
>32
i59

i~zo
!210
!730
!180

5310
i9.7

148

18.1
i5.8

f8.4
i6.8
i5.7

t6.7

is. ,
i7. o
17.3

i9.6
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TABLE 6

WD1OACT1V1TY IN pMNT ST=.4M WA~R, CONTD

H-3 PC1 /ML

ND. OF
LOCATION ~

;;%E;R ;T%E; : ARITHMETIC
MAXI MIJM MINIMUM MEAN 2 STD DEV

TINS BRbllCH
;8-2 A EFFLUE1l T 50
lB-2A BELOW 773-A SB ;;
;gj:A1ll:fit??}O~D c so

UPPER THREE F!UN5
u3R-G ROAO A 50

BEAIJER ~Am CREEK
+00-U EFFLUENT 49

Foile MILE CREEK
BURIAL GROUND DITCH 36
FM-l B COOL Tobl ER EFF 51
H H-3 FPC OuTFk Lt 50 50
Ftl-l C H EFFIUEIIT 51
Ffl-2 ROAD $ 51
FM-2B ABOVE F EFF 51
FM-3 F EFFLUEtl T 51
F14-3A BEIObl F EFF 51

fl~-< ROAD C 51
FM-6 ROAD A 50
FM-A7 ROAD k-7 <7

INDIAN GRAVE BRANCH
lGB-1 ROAD 6-4
lGB-5 400s N OF 6-2 :
~~::]3P.0AD 6-2 2

lGB-21 800, 5 Of 6-1 4;

;:~, RRANCH
K SEC EFFLUENT 48

PB-3 ROAD A 51

STEEL CREEK
SC-1 P SEC EFFLUEI17 50
SC-5 2 ml BELOU RD A 51

SC-6 MOUTH +6

~D
PP-2 PU!, PHO”SE 50

LONER THR~ RUNS CK
L3R-1 TRIDU1, RY
L3R-l A ROAD B 4?
L3R-2 PA TTERSON*5 “
L3R-3 ROAD A :!

9.4
12

8.5
11

11

160

200

3::
780
210

1100

18;;

1;;;

930

12

1::
1400

15000

2;:

130
100

49

27

1.3
20
13

8.3

2.6

tl. +
11.4
A1.5
il.3

fl.3

13.7

f4.1
t2.1
i5,4
*7.8
i~.1
19.0
il.9

ilz

=9.2
:7.1
f8.9

il.4
tl.5
13.1

*1 0
!33

12.5
i4.6

*3.3
13.0

12.2

fl.8

11.1
:1.7
tl.4
:1.3

:1.1

-1.1
-0.72

1.0
-1.3

-0.70

1.6

5.3
1.3
6.2
7.2

17
56
-0.06

360

4s0

4:;

7.3
11

7?:
[100

-::;3

4.2
9.8

13

11

0.55
9.9
1.5
0.30

-2.4

fl.1
fO .99
il.2
il. o

il.3

11.2

il.3
:1.2
11.2
fl.3
*1.5
12.4
11.1
i5.3

f6.1
>1.6
i5.8

+1.3
+1.5
~:;

<9.1

il. z
*1.3

<1.2
il.4

11.5

fl. +

il. o
*1.4
il. ]
ill

>1.2

0.59
0.74
2.9
0.76

2.6

38

62
5.4

64
60

8::
5.1

1100

lbo

6;;

9.2

Ii:
1100
j70n

3.6
35

26
23

26

17

1:.95

6.+
3.1

0.32

i3.0
13.7
fz. z
i3.4

t3.3

i84

i83
i13

fl~o
i230

i75
1380

f13
i640

2290
i190
i250

t6300-

f21
177

f38
~38

<17

*5.3

i4:9
i4.7
i3.3

11.4
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TA&l.E6

RAD1OACT1V1TY IN PLANT STREAM WATER, CONTD

SR-89, 90 ?C1 /L

NO. OF
. . . . . “., ,..., ,.

LOCA11O11 5b$~, LE5

~LE CREEK
Pt+-la cOo L TObJER EFF
F14-l C H EFFLUENT :!

FM-2 ROAD k 47

FM-28 ABOVE F EFF ;;
F1l-3 F EFFLUENT
F,, -3A BELOLl F EFF 50

FM-4 ROAD C 51

FP1-6 FO)>D A 51

FI1-A7 ROAD A-7 47

Lti”l, ” GRAVE 8PANCH
IGB-1 KOAD 6-4 4

IGB-5 +00, N OF 6-2 2
;;~:;3R0AD 6-2 2

+

lGB-21 800, 5 OF 6-1 +

PEN BRANCH
?0-3 ROhD 6 50

STEEL CRFEK
SC-5 2 ,,1 BELOU RD A ;:
SC-h MouTH

PAR PONn
P?-2 PU!l?t10 USE 51

I. OWFR THREE Ru145 CK 46
L3R-l A EOAD B
L3R-2 PA TTERSON,5 M ~;
L3R-3 ROAD A

1145UFFIC1ENT DATA

15 18.1
i6.9

:; i7. o
19.0

1;; i9.7
130 t9.7

$4 i7.4
15 *7.5
68 28.2

0.58 i5.9
0.23 i5.9
0.00 15.9
1.5 ~:~
4.6

6.5 ?5.0

3.7 t6.1
3.0 f5.2

6.1 *6.1

8.5 t7.7
15 t8.3

3.4 >6.0

-5.0 t5.9
-6.3 +7.5
-5.2 >4.7
-2.7 i5,8
-2.9 i4.9
-4.5 *7.4

-2.1 15.0
-5.7 17.5
11 16.4

-3.0 15.8
-1.5 +5.9
-~. G *5.8
-5.8 *5.7
-2.7 t5.9

-7.0 i7.5

-6.9 *5.8
-6.0 >7.7

-4.8 :7.0

-8.2 ~7.5

-5.8 17.0
-6.4 i7.7

0.93 *7.4
0.91 >6.3
3.3 :::
9.6

20 *53
10 f4 o

8.1 i17
1.1 >5 ..3

29 iz 1

0.80
0.64 -
4.10 -
::; O -

1.10 -

0.83 ?1.4
0.47 +2.0

0,08 13.7

0.15 f5.5
0.14 t5.6
0.88 iO .62

CHEM. C3 PC1/L

NO. OF ;;zE~~ ‘- ;TzE~~ ARITHMETIC
LO C&T ION ~~ lNIMU” MEAN 2 S10 DEV

llPPER THREE R11N5
U3R-4 EOAD A 50 9.5 17.5

FO,JR IIILE CF!EEK
F,I-IC H EFFLUE14T k8 *6. ,

F14-2 ROAD 4 47 23:: t33
Ft4-3 F EFFLUENT 51 460 i17
F!5-+ ROAD C 51 960 izl
FM-6 ROP.D A 51 8.1 i5.3
F14-A7 ROAD A-7 47 60 :7.8

PEN BRANCH
PB-3 ROAD A 50 5.1 ts. z

STEEL CREEK
SC-5 2 ITI BELOW RD A 12
SC-6 MOUTH :: 5.7 ;;:;

PAR POND
PP-2 PU11PHOU5E 51 17 i5.6

LOWER THREE RUNS C.
L3R-2 PA TTERSON*S 14 48 40 f6.1
L3Z-3 ROAD A 51 8.0 f8.2

-8.3 *6,6

1.8 f6.4
5.8 :6.5

-2.7 i6,5
2.0 16,6

-::: i6,4
:6,6

-6.5 t6,4

-0.51 16.6
-3.5 A6.3

1.0 *6.7

-6.4 16.6
-3.1 f6.8

0.37 <4.8

7,8 i8.7
;: i680

i190
47 1270

0.11 i3. s
17 iz 5

0.29 f3.9

5.0 16.2
0.74 j4.0

7.2 i8.6

2.8 i13
1.3 t4.1
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TABLE 6
R4D10AcrIv LTy IN PUNT STwM WATER, CONTD

5-35 F’C1 /1

No, OF ;;ZE:R CT ERR ARITHMETIC

LocblloN ~ ~ MINIMUM 95z CL ME+N 2 sID D@

FOIIR MILE CREEK
FI1-6 ROAD A 12 2.9 f3.7 -6.3 *6.1 0.98 :1.2

PEN BRANCH
,B-3 ROAD A 12 +.3 t3.8 -5.8 *4.7 0.57 i2.5

LOWEE THREE RUNS CK
L3R-2 PA1l ERSON, S 11 12 5.0 f3. a -4.8 i4.7 0.72 *2.8

INSUFFICIENT DATA

5R-90 PC1/L

NO. OF C;% E;; ~ mu ;;%E; R “E; RI THMETIC
LOCATION 5ula. PLEs MAXIMUM s7D DEv

FOIJR MILE CRFEK
FVI-6 ZOAD A 11 4.1 tl.9 -2.9 *2.8 1,1 *3.1

PEN BRANCH
PB-3 EUAD A 11 1.6 *2.9 -0.86 *1.3 0.39 21.5

STEEL CREEK
SC-5 2 fir BE1OU RD A 11 1 ..9 fl.1 -1.4 tz. a 0.45 il.4

LOUER THREE RIJt15 CK
L32-2 pATTER50t4, $ M II 7.1 i3.1 -0.75 tl.7 0.96 i4.2

INSUFFICIENT DATA

MN-56 Pcl/1

NO. OF ;;% ERR
LOCATION

CT ERR ARITHMETIC
5&{~PLE5 ~M ~ 95:cL~ 27DD~

FOUR MILE CREEK
FII-6 ROAII A 12 6.0 330 0.00 fs. o 0.87 :3.5

PPN RRANCH
PB-3 ROAD A 12 4.2 i3 o 0,00 f5.0 0.86 t2.8

STEEL CREEK
SC-5 2 141 BELOW RD A 12 2.< :5.0 0.00 *5.1 0.57 il.5

LOWER THREE RUNS CK
L3R-2 PA11ERSOI{,5 M 12 6.2 *3O U.OQ f13 0.68 *3.5
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TABLE 6

OADlOACTIVITY IN PMNT ST~ WATE%, CONTD

CR-51 PC1/L

NO. OF CT ERR ~:%E~~ ~Ej; lTHMETIC
LOCATION ~ “AX IMIJM 95% CL MINIMUM _ STD OEV

FOUR MILE CREEK
Ftl-6 RObU & 12 55 f7 5 0.00 ~660 7.2 i34

PEN BRANCH
,B-3 Ro,, o L 12 20 i57 0.00 f73 3.1 fl 3

STEEL CREEK
SC-5 2 MI BCLOU RD k 12 L7 *57 O.no i75 1.4 il 0

LOWER THREE RuNs CK
L3R-Z FAT TER5011<5 !4 12 26 i470 0.00 i510 5.9 tzo

CO-60 PC1/L

NO. OF CT ERR
LOCATION WE>

C;XE;R ARITHMETIC

- ~ ml Nrflu M MEAM 2 STD DE1!

FOIIE MILE CREEK
Ft, -6 RO&D k 12 66 %190 a.on fll 9.8 !38

STEEL CREEK
SC-5 2 nl BELOU ED h 12 15 1190 O,OD ~31 2.9 :9.5

L ER THREE RUNS CK
L~-2 PA IT EFSOH}S M 12 35 :190 0,00 *%2 *.9 120

ZU-65 PC1/L

No. OF c1 ERR
LOCATION

cT, ERR AR1l HME1l C

~ ~ ~ ~ ~~cLfl EAll~

FOI!Q MILE CREEK
F1, -6 R“AD A 12 5.5 122 0.00 *23 0.66 t3.1

~CH
PB-3 EOAU A 12 3.9 izz 0,00 +22 0.37 12.2

~EEK
SC-5 2 (?1 BELOW RD A 12 7.6 tz 2 0.00 *2, 0.89 f4.2

LOWER THEEE RUNS CK
L3R-2 PA TTER50N,5 m 12 3.9 iz 3 0.00 ~$ 9 1.3 ,f3.1
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P..4D1OACT1V1TYIN PL.4NTS;RE~ WATER, CONTD

ZR-75, NB-95, PC1,L

No. LIF CT EER
LOCATION

Cr ERR AR ITHnETIC
~ ~ 95X CL ~ ~L MEb. N 2 5TD DEV

FO!JX MILE CEEEK
F(l-6 R“AU A 12 10 f44 0.00 ~7.2 1.5 i6.0

PEN BRANCH
PB-3 ROAD A 12 5.6 *21 0.00 ~7.1 0.79 f3.4

STEEL CREEK
sC-5 2 )11 BELOW RD A 12 0.66 i6.5 O.o O +6.7 0.08 *0.38

~OUER THREE RUNS CK
L3R-2 PA11ERSO11,5 M 12 2.4 46.6 0.00 *1 9 0.28 21.4

RU-103. 106 PC1/1

HO. OF CT ERR

~

~;zE;; ARITHMETIC

~ ~ 95% CL MINIMUM ~ 2 S7D DEV

FOIIR MILE CREEK
FM-6 RUAD A 12 210 f780 0.00 1130 34 tlzo

F IN BRA PCII ___
P!!-3 R(l!, o A 12 150 ~290 0,00 ~140 27 *120

X.,:LC R EF K
5.-5 2 P!l B5LOU RD””~ 12 150 ~270 0.00 ~140 14 ~? 8

( :,,, F., T“,,c: R“N!j ,:,:
L3K-2 PhT1ER50tl$5 (1 12 2UU ~300 0,00 ~l&O 24 +150

1-131 Pcl/1

NO. OF CT ERR CT ERR
10 CATION

ARITHMETIC
58. MP1E5 M4XIMUM 95% CL MI NIMum 95% CL MEAN 2 5TD OEV

FO1l R MILE CEEEK
+,1-6 kOAD A 12 28 i150 0.00 i97 6.2 >20

PEN BRANCH
PB-3 ROAD A 12 120 >690 0.00 ?52 18 +72

STEEL CREEK
SC-5 2 1,1 BELOW RD A 12 Zq i97 0.00 t680 6.7 :17

10UER THREE RUNS CK
L3R-2 P,,, ER50P,,5 ,, 12 18 150 0.00 1880 1.9 ilo

- INSUFFICIENT DATA
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TABLE 6

P.ADIWCTIVITY IN PLANT ST- WATER, cONTD

C5-134 PC1/L

NO. OF ::%c:~
;;% E;; ARITHMETIC

LO CATIOH ~~ MINIMUM _ MEAN 2 STD DEW

FO1!R MILE CKEEK
FPI-6 EO&D A 12 5.8 ~z 1 0.00 iz 1 0.77 i3.5

PEN BR&NCH
?8-3 ROAD A 12 7.6 izl 0.00 fz 1 1.2 f4.5

STEEL CREEK
SC-5 2 MI DELOM RD A 12 7.2 iz 1 0.00 ~:20 1.4 *4.4

LOWER THREE RUNS CK
L3R-2 PA TTERSON*S !1 12 24 *28 0.00 fzs 3.2 :13

No. OF
LOCATION

:jzE:R CT ERR ARITHMETIC
5A fIPLSS MAx IMtlm M1tllMu” 95Z CL MEAN 2 STD OEV

FOUR MILE CREEK
FM-b KO), D A 12 1.8 f5.1 0.00 14.5 0.58 :1.3

PE3 BRANCH
?8-3 ROAD A 12 1.1 f4.2 0.00 125 0.40 to .92

STEEL CREEK
SC-5 2 111 BELOW RD A 12 12 >25 0.02 i4.1 3.8 j6. O

LoNER THREE RUNS cu
L3R-2 PA TTERS ON-S M 12 3.7 i4.3 0.00 f17 1.5 fz. a

CE-141. 14+ , PC1/L

NO. OF
LOCATION

CT EER $~zE~R ARITHMETIC
5A M?LE5 WAXIM” M 95% CL wINIm”m MEAN 2 STD DE!

FOUR MILE CREEK
,,, -6 P,o A” A 12 15 f22 0.00 224 2.7 <11

PEN BRANCH
PB-3 ROAD A 12 2L *51 0,00 fL4 4.4 :1,

STEEL CREEK
SC-5 2 MI BELOW RD h ~Z 12 246 0.00 ~24 1.6 ~lo

uWER THREE RUNS CK
L3R-2 PAT TERSON*S M 12 11 246 0.00 ~24 1.1 ~lo

- INSUFFICIENT DAIA
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TABLE 7

RAD1OACT1V1TY IN RIVER WATER

No. OF
LOCATIO,4

:;%E:R CTXE{R ARITHMETIC
5A flPLE5 MAxIMUM MINIMUM ME&N 2 STD ~V

S,.’JAtl!l AH R1’JEF
R-2 DISSOLVED 50 0.+5 10.39 -0.20 20.23 :::: !O .26

R-2 sUSPENDED 6$ 0.40 10.42 -0.13 io .18 io. zz

R-6 ABOUE G MILE CK 50 O.*8 jO, +5 -0.13 10.19 ~:~; io. ,o

R-8 BE LObJ STEEL CK 49 0,67 10.35 -0.13 10.18 10,28

~:;oE;\~lo~;~DcREEK ;; 0.32 10.39 -0.13 iO .19 0.05 fO .18
0.33 io .30 -0.07

R-10 5U5PE11DED

~o.30 0.06 10.18

35 0.52 io .45 -0.20 fO .23 0.05 iO .26

CONTROL
EDISTO R1,IEE 41 2.2 iO .82 0.+6 iO .48 1.1 50.88

~

NO. OF CT ERR ;;ZE:R AR ITHNETIC
LO ChT1ON SAtl PLE5 MQYIMU” 952 CL M1tll MUM nEAtl ~

MM+
51 8.6 ~6.1 -6.8

R-2 SUSPEIIDED 4 c,
i5.7 0.10 *6.6

5.9 15.9 ~~:~ 15.6 1.50
R-+ hBO\l E 4 MILE CK 51 5.6 f6.0 f5.4 0.79 i3:9
R-8 EELOW STEEL CK 49 8,8 36.3 -7,9 15.9 ::; ~ :4.7
R-9 BE LOU L3t CREEK ;~ 8.7 ~6.3 -5.2
R-10 DISSOLVED

25.5 +*. ,
9.9 26.1 ~;:; 16.1 0.05 i4.1

R-1o SUS?EIIDED 36 3.2 f5.7 15.2 1.90

LOtlTROL
EDJSTO KIu ER 41 17 ~6.3 -2.1 15.7 5.4 >8.0

SAVANNAH EIVER
R-2 ABU’JE PLA141 1.1 io .43 ::j~ iO .39 0.21 iO .50

R-4 6BOVE 4 MILE CK ;; 12 io .56 10.39 ~:; i4. o

R-10 HIGHLIAY 301 9.2 iO ,56 1.6 *0.42 13.4

aNTEO1
EU15T0 RIVER 37 1.9 iO .42 0.00 *B. J8 0.37 10.94

SR-89, 90 Pcl/1

I1O. OF ;;%E:~ CT ERR ARITHMETIC
LOCAT IOH 5t, M?LEs flbxlm,J” MI I1lNUM 95% CL 9Eb N 2 STD nEV

5A Vhll Nfl H RIVER
K-2 ABOVE PLANT 11.8 -2.2
R-G A80VE 4 MILE CK ;; ;:;

~2.3 ;,.;? :2.0
f6.1 -1.7 ~1.6 !1.5

R-8 BELOW STEEL ~ 55 1.6 f2.6 j;:~ t2.6 0.28
R-9 BE1OM L3R CREEK >5

iO .46
0.93 iz. o t2.4 0.22 tO .52

R-10 HIGHWAY 301 51 3., 32.6 -2.5 12.5 0.21 *1.9
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TABLE 7
BAD1OACT1V1TY IN RIVER WATER, CONTII

s-35 PC1 ,L

NO. OF Cl EER CT ERR ARITHMETIC
LOCATION - ~xlmuM ~ mN1muM~ MANT DDv

R-2 ABOWE PLAt(T 12 2.8 f3.8 -8.1 f6.0 2.20

R-10 I11GHu4Y 301 12 0.86 f2.7 -15 +5.8 2.40

CR-51 Per/t

No. OF :;%E:p CT ERR
10 CAT IOU

ARITHMETIC
~~ ~ 9.4cL~ 25TDv

k-2 ABOVE PLh NT i16 0.08 ilo 0.76
R-4 AOO” E + MILE CK :: ::

i4.8
i38 0.00 120

R-10 HIGHWAY 301
1.1 :6.4

51 1+ tz 5 0.00 117 1.2 +5.3

M14-54 PC1/L

NO. OF ~~xERR
LOCATION

Cl ERR AR ITHM; ;;C

~~ MINIMUM 95.. c ~ EV

R-2 A80VE PLAI1l *9 1.9 i9.6 0.00 !1.5 0.20 10.66
R-< ABOVE 4 MILE CK ;; 2.0 t14 0.00 12.4 0.20 iO .72
n-10 HIGHWAY 301 0.72 f+.9 0.00 11.7 0.15 10.40

CO-60 Pcl/1

No. OF CT EKP. CT ERR ARITHMETIC
LOCATION E5At!PL5S MAXI M,,!I 95X CL - ~ MLN25 TDv

R-2 ABOI, E PL,.,11 ,9 15 :63 0.00 fa.1 1.9 i6.1
R-4 ABOVE 4 mlLE CK 49 8.6 >37 0.00 f9.3 1.3 :3.8
R-10 HIGHWAY 301 51 8.3 :37 0.00 fll 1.3 13.8

211-65 PC1, L

NO. OF CT ERR CT ERR
LOC&llOll

bRITHMETIC
E==Lnp Es ~ 95ZCL~ - ~ 25 TDDv

R-2 ABOVE PLAtli 49 3.0 :4.9 0.00 *5.5 ::;; il.3

R-$ ABOVE 4 MILE CK ;; ~:: ?14 0.00 15.3 fO .84

R-10 HIGIIuAY 301 fll 0.00 17.8 0.25 11,3

INSUFFICIENT DATA

111



~

K-2 A80VE PLAllr
R-G &BOVE 4 MILE CK
R-10 HIGHWAY 301

1OC.4TIOI$

R-2 ABOVE PLANT
R-G ,BOVE G MILE CK
R-10 ,,1 GHWhY 301

TABLE 7

6AD1OACT1V1TY IN RIVER WATER, CON’CD

ZR-95, NB-95. PcI/L

No. OF C~xE~
~~

CT%E~R ARITHMETIC
MINI mum ~ 2 5TD DEV

;; 2.2 fl 1 ::~; 11.4 0.21 10.86
1.3 11.9 12.8 0.15 fo .48

51 0.93 il.3 0.00 *1.7 0.16 ~0 .48

RU-103, ,06 FCI, L

I1O. OF ;;zE~~ “
~~

;;ZE;R “ ;; IT HMETIc
N Imun STD DEV

49 59 161 O.BO 145
;; 51

6.2 t19
f150 0.00 i6 2

55
5.6 t18

i150 O.ou :39 4.9 :18

LOCATION

R-2 ABOVE PLA,4T
R-4 ABOVE k MILE CK
R-10 HIG”UAV 301

LOCMTIOI1

R-2 ABOVE PLb!ll
E-! ADDVE + MILE Cl
R-10 }11 Gl!blAY 301

No. OF ;;XE:;
~ .Axlnum

::xE~ ARITHMETIC
MINIMUM mEAH 2 5TD DEy

7.8 f29 0.00 f4.4 0.61 12.6
;! 12 139 0.00 ~36 0.65 *3.5

3.7 39.6 0.00 :1.9 0.56 iz. o

C5-13$ PCI, L

NO, OF
UF>

CT E?,R C12E;~ AR ITHnETIC

~ ~ M MI MUM flEbN 2 STD DEW

49 2.6 19.7 0.00 :5.3 0.29 11.3
2.6 !1 0 O.DO :5.1 0.29

2;
:1.3

4.5 f18 0.00 17.3 0.39 iz.1

LOCATIO,1

x-2 ABOVE PL, ),l
R-, ABOVE < MILE CK
R-LO H1G14WAY 301

NO. OF c1 ERE :;%EKR AR IT HME1l C
5A KPLES ~ 95% CL MI NInUn CL mEAN 2 STD DEV

1.3 fz, o :::: *1.3 0.20
{f

10.60
1,7 iL2 il. z 0.25 10.72
0.92 *3, ? 0.00 11.6 0.23 fO .52

CE-141, 1$+ < PCJ/L

NO. OF CT ERR CT ERR ARITHME; ;CD “
LOCATION 5A flP1ES MkXImlJV 95% CL MINIMUM 95% CL MEAN

R-2 ABOVE PLAIIT 49 14 t15 0.00 t6,0 ;:;8 15.1

R-6 ABOVE 4 MILE CK 49 15 172 0.00 flo >5.4

R-10 HIGHWAY 301 50 9.2 ilz 0.00 ~5.3 0.68 i3.4
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TABLE 8
TRITIUM BALANCE IN EFFLU3NT WATER ‘- 1981

LiQuid Effluent Releases
—

Reactor c.c.lin8water (C- and K-Areas heat exchanger leakage)

Reactor Process .ewers

Pa, Pondoverflow

D-A,.,,Eflue”,
F-AI,.effluent

E-Area effluent

Measured Migration from Seepage Basins

F-tie. seepage basins t. Four Mile Creek

H-Area seepage basins and solid waste storage facility

t. Four Mile Creek

K-Area c..cainment basin to Pen Branch

Total triti.m released plus measured migration from s..D.s. basins

Curies

5,814

813

264

2,702

10

65

1,106

6,235

8,909

25>918a

Total Critium measured in screams before entering river 24,424’

Total plane-contrib.ted trieium measured in transport i. Savannah

River ‘D.1OWSW at Highway 301 (downstream measurement minor

upstream Qleas..eme”t) 25,1&3a

aDifferer,ces in val.ee are caused by stetieticsl uncertainties.ass.eiaced with flow and
triti.m measurements (maxia.m difference 6%).

TABLE 9
TR1T1U16BALANcE SUMM4RY, 1964 to 1981

~

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

ToTAL

Measured in Effluent Water, Ci

_b Streams at Rd A River at HWY 301C

120,000

108,400

84,900

70,600

63,800

6b,600

36,900

38,200

46,800

71,100

59,900

55,600

59,600

43,800

37,560

29,430

24,930

23>850

1,039,970

131,600

109,200

97,800

77,000

67,200

64,000

43,200

44,700

47,300

62,800

54,600

50,000

47,400

39,700

35,300

27>130

28,800

22,800

1,050,530

140,000

100,200

78,300

68,500

61>800

58,100

31,800

39,100

45,300

61,100

46,000

49,500

51,100

42,500

36,600

30,6&0

30,660

25,140

996,340

.Some data reflect small c.rrectioos of transcription errors discovered
in values contained in reports prior to 1980.

blnc l.des direct releases to streams, migration from F-, H-, and K-Area
seepage basins to streams and Par Pond overflow to Lower Three Rune Creek.
Cc.arrected for triti.. in river water above plant.
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CABLE 10
K4U1OACT1V1TY IN SEEPAGE E4S1N wATER

ALPHA PC1/ML

NO. OF CT EP.R CT EER

LO CP.11OV

&R IrHrlE71c

fi$. XI M1lM ~ MINIMUM 95% CL NEAN z 5TD DEv
~

240-F
F 5EEPk GE BL51N 1 7 2.5 tO ,83 ~:~~ ~o .34 1.3

F SEEPAGE BA51,, 2 7 2.1 :0.79 !O .45 1.4

F SEEPAGE BAS1tl 3 7 1.6 tO .66 0.79 fO .49 1.2

zoo-n AO .29 _~:~~ ~0.26 0.09
,, ,EE,, GE 845111 1 7 0.19

H sEEPAGE BA51t1 2 7 0,71 io .50 10.18 ::~~

,1 sEE?t, GE DAS114 3 6 0.20 10.35 ~::;: to. la

,, 5EEPk GE BASII1 * 7 0.13 io .32 to .18 0.01

300-M
FCIIL

:“O -,! 7 76 i4.5 6 *1.1 n

700-A
, ,,REL 1 7 210 :24 29 i9.5 120

T,, X
1!,, 904-76G 110 <17 0.00 ~2.6 29

T,, X 90, -102G 1; t4.6 ‘1.3 12.7 1.3 f4.1
5.4

B~CTOP AREAS
,OO,~G- 6 i14 3.3 f3.9 20

LBOC SEEPAGE BA51H 6 l:] 119 1.3 ~2.6 31

t10. OF :;% E;: ;;%E; R ARITHMETIC

LO CA TIOI1 5,~PLE5 M,XIVIIM ml N1nuM fiEAH 2 5TD DEV

200-F
F 5LE?LGE Db51tl 1 7 210 il 1 16.7 110

F SEEPAGE DA S1!I 2 7 180 il 1 ;; ~7. O 76

F sEEPAGE EA51t1 3 7 95 ~9.1 27 i6.5 69

znO-H
II SEEPAGE EASII1 1 7 150 *9.9 26 16.5 89

H 5EEPh GE 0?,5111 2 7 76 18.1 ;; ~6.5 47

H SE EPh GE BASIN 3 6 4$ i7.2 16.3 21

,, 5EEPACE DAS III ~, 7 7a i8.2 20 f6.7 46

365-M PC1/ L
300-(1 7 700 i18 50 t7.6 250

7“0-,
k t,!!E,i 1 7 200 180 140 ixl 170

n! x
,,!, 90~-76G 750 181 -15 155 310

111X 904-102G 12 70 i59 -33 j57 19 t68-

R~
100P 5EE?LGE B;;51!{ 6 2500 ilzo 530 !74 1500

100C SEEPAGE 8, S111 6 4!50 i160 $40 j71 1400

1115UFF1C1ENT DATA
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TABLE 10

WD1OACT1V1TY IN SEEPAGE BAsIN WATER, CONTU

H-3 PCI/ML

No. 0, CT ERR CT. ERR AR17H14ET1C
LOCATION SAI, F’LE5 MA XIML,M 95% CL MINIMUM g~cL~ _

ZOO-F
F SEEPAGE BA5111 1 7 41000 i250 7700 ~110 27000
F 5EEPAGE BASIN 2 7 32000 izzo ;:::] :150 ;g:::
F 5EEPb GE BASIN 3 7 29000 1210 1170

ZOO-H
H SEEPAGE BASIN 1 7 190000 i540 20000 1170 110000
11 SEEPAGE BkS114 2 110000 t~20 51000
1{ SEEPAGE BA5114 3

1280 79000
~ 55008 1300 8300

H SEEPAGE BbSIN 4 7
I11O 31000

110000 f410 43000 +260 74000

700-A
A AREA 1 7 400 135 130 i25 210

1,8X
111X 90~-76G 11 11.4 ::;: 10.97 5.3
TtlX 7O$-1O2G 1: lJ tl.4 :1.2 4.0 ?6.9

~R AREAS
100I’ SEEPAGE BASII1 ~ 710 <2.5 110 LO .93 340
100C SEEPAGE BASIN 650 t2.2 130 jO .98 330

cR-51 Pcl,nl

NO. OF
LOCATION

CT ERR CT. ERR AR ITHl~ETIC

~ ~ ,.~~ cL ~ ~ ~ -

ZOO-F
F SEEPAGE Bb51N 1 0.98 *4. O 0.00 +1.2 0.18
F 5EEPAGE BASIN 2 $ 1.5 f2.6 0.00 ~o.48 0.51
F 5EEPAGE BASIN 3 7 1.7 i2.8 0.00 ~0.84 0.60

200-H
H SEEPAGE 0,5111 1 7 41 f4.0 6.1 iO .99 15
H SEEPAGE Bf151t1 2 7 17 t3.2 1.2 t2.8 7.1
H SEEPAGE BA51t1 3 6 1.6 tz. s g::o f2.5 0.70 -
H SEEPAGE Bb5111 + 7 12 23,0 ~o.60 5.7

RE&CTOR AREAS
100P SEEPAGE BASIN 7 17 fl.1 ::;; *O.<, 3.1
100C SEEPAGE BASII1 6 6.1 >0 .77 10.42 2.4

cO-58, 60 . PC1/ML

No. OF
LOCATION

;;%ER; CT ERR AR IT HtIETIC

~~ EMINIMUM ~ ~ 2 5To D v

ZOO-F
F sEEPAGE BbS1ll 1 7 1.2 *3.9 0.00 f5.8 0.41

F SEEPAGE BbS1l’ 2 7 0.60 i4.2 0.00 ~$.1 0.13

F SEEPAGE Db51N 3 7 1.8 f<.1 0.00 f4.2 0.54

ZOO-H
H sEEPAGE BASIN 1 7 7.5 f4.2 0.00 *1.2 2.0

H sEEPAGE OhSIN 2 6.3 i4.0 0.00 *8.81 1.9

H sEEPAGE 8,51!4 3 ; 3.3 f3.6 0.33 10.76 1.2

H sEEPAGE BAS1t4 4 7 6.3 j4. o 0.05 ~0 .80 2.8

REACTOR AREAS
100P 5EEPi. GE BASII1 ~ 0.67 fo .72 0.00 ~0 .72 0,23

Iooc 5EEPAGE EA51N 0.$6 >0 .74 0.00 :0.71 0.14 -

lNSUFFICIENT DATA
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TABLE 10

UD1OACT1V1TY IN SEEPAGE USIN WATER, CONTU

5*-89. 90 PcI/ml.

,10. OF CT ERR
LOCATIOM SAmPIES ~ 95% Ct fIINI”U”

C;zE~~ AR IT HnETIC
MEA)< 2~

ZOO-F
F 5EEPAGE BA5111 1 7 3.2 iO .34 0.06 io .30 0.82
F 5EEPk GE BAS114 2 7 2.2 iO .31 0.05 iO .30 0.78 -
F SEEPAGE BASII1 3 7 1.9 :0.37 -0.02 :0.30 0.69 -

20o-H
1{ sEEPAGE BA5111 1 7 *0.87 0.78 >0 .23 11
H sEEPAGE BA511< 2 2 :0,77 :::: *0.26 6.8
Ii SEEPAGE BASIN 3 i ~;,7 :0.33
H SEEPAGE 8A51N G

iO .21 1.7
7 10.76 1.2 !O .27 5.6

ZR-V5, N9-95, PC1, ML

NO, OF g;%E:R
LOCATION

CT ERR
SANPLE5 “,$xrr,lJm

AR1l HMETIC

~ ~ MEPII STD D V

200-F
F 5EEPAGE BhSltl 1 8.6 il. z ::;; :0.12 2.6
F sEEPAGE BASIN 2 ; 2.6 10.72 10.17 1.2
F SEEPAGE B!,51N 3 7 1.4 iO .71 0.25 ~0 .13 0.59

ZOO-H
H SEEPAGE BASIN 1 7 0.60 20.68 0.00
11 SEEPAGE BASI,l 2

10.16 0.17
7 0.95 ?O .66 0.00 io .18 0.22

II SEEPAGE BAS1!l 3 6 ,.26 iO .57 0.00 iO .13 0.05 -
H SEEPAGE BA$l!{ , 7 0.30 !O .64 0.00 <0.15 0.16

REACTOR AR F&S
10, P SEEPAGE B&S,,{ 7 0.07 toll 0.00 io. lf, 0.01
100C SEEPAGE BASI” 6 0.04 20.12 0.00 fo .11 0.02

RU-103 PC1/ML

No. OF CT ERR
10 CATION

CT ERR AR17HME11C

~ ~ 95x CL MI NMu M~ MA),5 TDDV

20 D-F
F SE E? AGE BASII1 1 1 23 tz. z ;::: 13.0 5.9
F SEEPSGE 86SIM 2 7 14 il.8 <2.8 3.8
F SEEPAGE BASIN 3 7 8.5 t,., t.00 fz. z 3.4

ZOO-H
H 5EE?AGE BAS114 1 7 7.0 i,.8 0.00 <0.40 1.5
H SEEPAGE BASII1 2 7 3.8 il.6 0.00 io .48 0.75
,, SEEPAGE B9S1N 3 6 1.2 fl.3 0.00 iO .29 0.38 -
H SEEPAGE EAS, II 6 7 3.9 >1.6 0,00 +0.39 1.,

●

LEAc70R AREAS
100, SE E? AGE 8451.
100C SEEPAGE BASI,,

0.23 iO .26 ~:~~ :0.35 0.87 -
: 0,13 iO .28 ~0 .26 0.04

- tN5uF61CIEf{T DATA
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TABLE 10

6AD1OACT1V1TY IN SEEPAGE 6As1N WATER, CONTD

RU-106 PCI/ML

ND. OF CT ERR C;2E~R Arithmetic

LO CA11ON 95% CL MINIMUM~~
MEAtl 2 5TD DEV

200-F
F SEEPAGE BA5114 1 7 130 f15 2.6 11.9 43

F SEEPAGE BASIN 2 7 110 !14 3.0 :1.9 30

F SEEPAGE BASIII 3 7 51 f12 3.~ t2.0 25

ZOO-H
u 5EEPAGE BA5111 L 7 30 t12 0.00 fll 10

H 5EFPh GE BASIN 2 7 13 fll 0.00 jlo 5.0

H 5EE?AGE BASIN 3 6 3.6 i9.8 0.00 i9. O 1.6

H SEE?hGE BA51H + 7 8.5 fl 1 0.00 *10 2.1

EEACTOR AREAS
100P SEEPAGE BA51t1 ~ 0.50 :1.9 0.00 il.8 ::;;

100c SEEPAGE 8ASIII 0.24 il.8 0.00 jl.7

SB-124, 125 PC1.ml

NO. OF CT ERR
LOCATIOI1

CT ERR ARITHMETIC
SA”PLE5 Mb X1illlM ?5% CL m NIMUM ~ MEAH 2 STD DEV

200-F
F 5EEP, GE 0,51. 1 7 U.uo *1.8 :::: ia .31 ::0:

F SE E, AGE BASIN 2 7 0,00 fl.8 iO .15

F SEEPAGE EASII1 3 7 0.00 il.8 0.00 iO .19 0.00

300-H
H 5EEP&GE8&51111 7 4.6 fo. q6 a. aa to .17 1.3
H SEEV!,CE 0,5111 2 7 3.8 fo .91 0.00 fO .18 0.94 -
H SEEP~GE Bh51H 3 6 0.90 fO .71 0.00 *1.1 ;:;4
H SEEQ,~E DA51114 7 3.0 iO .88 0.00 tO .17

RE&cToR ,. E&s
100P SEEPAGE BASIII 7 0.16 io .13 :::; iO .16 0.09 -

100C SEEPAGE BASIN 6 0.10 10.13 10.13 0.05 -

1-131 Pc1/ML

No. OF CT ERR ~12E~~ ARITHMETIC
LOCATION ~ - ~ MI HIMu M MEAN 2 5TD DEV

200-F
F 5EE,, GE 8,S1,4 1 7 0.22 iO .73 0.00 30.64 0.08
F 5EEFAGE 8,51, 2 7 0.34 t2.4 0.00 ~0 .72 0.07
F SEEPAGE B,51N 3 7 0.37 il.6 0.00 10.36 0.09

200-H
H SEEPAGE BASIN 1 7 0.20 fO .56 0.00 iO .35 0.07
H SEEPAGE BASIN 2 0.20 10.82 0.00 iO .13 0.08
H SE EPACE BASIt4 3 i 0.20 fo .34 0.00 io .28 0.05
H SEEPAGE BA51!4 4 7 0.23 fO .38 0.00 ~0 ,30 0.10

E,CTOR 4REAS
100? SEEPAGE BAS1,l 7 0,90 io .31 :::: <0.16 0.16
100C SEEPAGE BA5111 6 0.45 jo .09 io. o$ 0.08

ll!SUFFICI EMT DATA
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.!ABLE 10

RADIuACTIVITY IN SEEPAGE BASIN WATER, CONTD

CS-13. PCI/ML

No, OF ;;%E; R
LOCA11OI4

c? ERR AR IT Hti ETIC
SJ.MPI. F5 .Axrr!llx NIN1?U1? 95!< CL ME;*!1 % SID DEV

u.F
F 5Ek?!GE UA5114 1 7 0.68 iz.~ 0.00 iO.~5 0.10 -
F SE E? I.GE BA5111 2 7 0.12 11.6 O.t O io .30 0.02
? SEEPAGE Bksltl 3 7 0.30 jl.6 0.00 io .35 0.00

?&n
II 5EEP>GE Bt.Sill 1 7 1,7 +0.47 0.00 iO .33 0.26

H SEEPAGE BL511i 2 7 0.36 il.5 0.00 10.34 ::;;
!1 SE EP,, GE UA511! 3 0.57 !1.5 0.00 10.30

}{ 5EE?/GE BAS114 k : 0.11 10.32 0.00 to .32 0.02

REACTOR AREOS
100? SE EFAGE n&5114 7 0.11 iO .30 0.00 *0.28 0.04

100C SE[PAGE 845111 6 0.06 :0.28 0.00 iO .27 0.02 -

CS-I.37 Pcl/ML

NO. GF
LO CATIO~

CT ERR C7 E?z AR ITH{?ETIc
s,.:,,,!, “,x,,,,,,, ,5X CL “INI”,,M g~. CL ~,:1}, ~ ~,” DE”

2,0-,
F SE E?,. GE E,, sT,, , 7 ,4.7
F 5ELP,, G5 BAS,,, 2

10.88 0.16
7

30,08 2.4

F SE E?i, GE BA51,, 3
4.0 io .79 0.17

7
!O .09 2.0

3.7 ?O .57 0.22 !O .10 2.1

%,0-H
,, St, FAGi ,,s11! 1
H SI:?,, GE Bk51,, z

28 !O .4, 2.4 !8 .14 12
; 50

,, SE FPALE B,, SI,, 3
il. zz ,5

6
:0.13 12

H 5EZP1,GZ LA51,! ,
17 !O .7% 1.3

7
io .11 4,7

59 i1,3 1., iO .12 13

REACT,, AREAS
]G o-? 5EK;, JGE Jhs, ,{ 7 2.3 10.13 0.11 io. oa 1.1
10 O-C SE ED,, GE B,, STII ,, 1,7 f, .12 0.00 tO .07 0.35

CE-l $1, 164 , ?cI, nL

,,0. OF
LOCATION :j%E:~s,.: ),., F, ,,). X,!,,, M

CT ERR AEITH,?ETIc
MI 111I?UM 95,< CL MC,>,( 2 ,7” “~”

?0”-,
F 5EE, L,, E “LSI,. , 7
F S: C” AGE “A; l,, 2

8.6 :2.5 0.15 :1.5 3.1

F 5EE,,. GE BASI,4 3
7 8.? il.8 0.18
7

*0,29 3.0
8.9 ,1.8 0 .,3 iO .29 3.5

?D=H
H SE EP,<GE B,s, !{ , 7
H 5EE?AGE B!, SIN 2

43 i2 .60. 39 io .33 9.6

H SE E,,, GE *,5,,, I
7 10 ~1.a 0.42
6

iO .32 3.5
2.9 11.30. 00

H SEEP!GE BA5111 $ 7
13.0 0.87

31 i2. lo. 50 ia .29 6.9

PE)CTOR ARFAS
10GP SZE1>, GE BA51,,
100C 3EE?, GE BA, I,,

0.58 iO .38 0.00 *0.30 0 .,9
: 0.33 i! .24 0.00 iO .33 “.19 -

7 6,7
7

1.8
3.3 1.8

7 2,2 2.1

7 ;:; 2.0
7 2.5
6 9,0
7

3.1
5.6 2.7

7,5 k.5
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,.,,,, ,,
RADIO.CTIVITY l,-;OO-, WELLS

AL,”. ,,1/.

{0. 0, CT ,,. CT ,.. ARITMT,C

e~ ~a ~ ~ , ,,, DE”

7 5200 +37, 3,0 *99 ,700

+0.86 0.25 *0.4L 1.2
1; ,0.63 0.08 ::::: 0.43
13 :0.70 0.08 0.5,
,3 iO.63 0.16 +0.40 0.52
,3 10.61 -0, ,6 +0.32 0.17

*0.81 0.,7 *o. &l 0.88
: ,0.99 -..,7 ,0.33 0.75

,, +,.3 0.65 ,0.5, 1.8
,3 ,0.95 0.16 iO.&O 1.5
11 *1,3 0.75 ,0.56 2.3

L, *,.8 2., i0,90 6.2
,0,59 -0.25 +0.29 0.10

;; +0.59 0.16 *0.40 0.42
6 *,.99 1.1 *0.63 1.7

2,1
1.,
1.1
1.1
0,,7
1.8
1,8
,.7

,0.,4
,0,74
,0.62
,0.,6
,1.0
*,.9
,2.4
,,.2
,,.,

,4.7
*o.50
,0,,.

2.5
5.,
,.,
0.7,
0.65
2,7

,3800 ,60,000

5.3
-1.,
-3.3
-0.56

-:;
,6

2.6
-0,,6

9.9
,0
-0.82
-3,8
-2.7

*7.2
,7.3
+6.9
,7.0
,7.6
,7. ,
,7.6
,7. ,
,7.4
,s.0
,7.5
,7.0
*7.5
,7.0

10
7.,
5.0
6.6

510
,0000 !

*7,
11

F,
3,

6.,
3.0
4.6

,14.0
,,. ,

,15.0
,860

,18000,0
,900.0

,2,.0
,57. ”
,29.0
,30.0
,,, .,
,,5.0

+7.8
*7.7
*8.2
+7.9

,,,.0
,,,,.0

,,, 3
,TF 4
,., 5
FT, 6
,,, 7
,,, 8
,,, 9

:,7.0
,8.8

+10.0
*9.7
i9.4
*7.7
+7.8
:7.6

,,, 10
,,, 11
,,, 12
,., 13
,,, ,4

. SE,,,., M,,. ME,,s
, s6E,ACE MS,. WELL 1

, ,,.. FAnn “ELLS

TX rm WELL ,T, L

,,30 7,800 ,,10 ,,,000

8.8
0.93
5,6
9,,

Ma
150

18
8.,
9,3

10
18
26
11
22

*1.5
*,.2
+1.3
,,.5
*7.9
*5.7
,,,7
.,.4
,1.5
,,.6
!,.8
*,.9

*1.4
,,.8

5,6
-0,4,

6.3
5,7

38
,2

5,6
6.8
6.6

,1,2
,1.,
,1.3
*,.4
,2.0
*1.4
,1.3
,1.2
,,.3
,1.3
,1.4
:1.6
*,,4
,1,5

,,.5
,,.0
,3.9

,,90
i 230

,40
,,,6
,4.,

.3.37,0
1,
,9

9.,
,7

*6.4
,8.7
,2.4

,.*

6.3
6,1
6.0
5.9
6.3
5,6
6.2
6.,
6.3
6.9
,.7

11
9,,
8.3

119

7.0
7.,
,.8
7.6
7.8
7.2

,0
8.9
8.0
7.9
8.9

,,
LO
,.1

- LN5UFF1C1ENT mm



TABLE 11
P.A”IOAcTr,rTY 1“ 2“0-, w.,.,, CONCU

7 3.7 *6.1 0.00 ,0.80 0,67

7 1.2 ,1.2 0,00 *1., 0.2>

5 290, ,690 ,20 ,730 1200

7 ,., ,0,42 0.09 ,0.12 2.4

7 28 %3.1 ,,1 +0.29 6.9

7 ,60 *L7 3.0 ,2.0 b5

7 0.06 ,0.35 0.00 fO. Z3 0.01

7 0,,3 *0.3Z 0.00 so.?, o.~

, 0.38 *0.51 0.00 +0.37 0.06

7 16 +0.38 0.62 *0.10 &.3

7 6.2 ,2.7 0.,0 *O.*, ,.6
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TABU 12

UD1OACT1V1= IN ZOO-H WELLS

4LPM A PC1 /L

NO. OF CTYERR

LO CATION

CT7E;R ARITHMETIC
SOMPLE5 MAXIMIJM ~uM EAN ~

~Ag:)Ls ,,F~

H AREA HP 5
H AREA HP 8

H?M WELLS
H ARE4 HPM 1
H AREA HF’M 2
H AREA 11PM 3
H iREA fig: :
H 6REA
H AREA HPM 8
H O.REb HPM 9
H AREA ;i ;;
H &REA
H AREA HPM 12

3
2
7

4
f,
6
3

1.4

0.41
0.57
1.1

1,8
1.6
1.1
1.5
1.6
1.6
1.4
1.3
0.73
0.97

1,1
1.1
0,65
1.8
0.99

1.7
0.89
1.6
0.92
5,9
;:<6

1.3
1.5
1.5
1.6
1.7

0.00

0.24
0,25
0.16

0.25
0,25
0,25
0.91
0.74
0.89
0.25
0,17
0.+1
0.17

0.08
0.08

-0.08
-0.08

0.08

0.16
0.O8

-O. O8
0.41

-0.08
-0.08
-0.08

0,08
0.16
o.z~
0.17
0.33

10.32

10.36
iO .37
*0.40

10.37
20.44
iO ,44
iO .59
tO .55
10.59
10.44
*0.41
iO .49
io .34

10.37
fo .43
:0.29
io ,29
fO .36
io.~o
<0.44
to .29
>0 .49
iO .29
10.16
10.28
iO ,29
iO .32
jo .43
iO .33
10.41

0.58

0.30
0.41
0.36

;:;

0.66
1.3
1,0
1.2
0.92
0.63
0.57
0,+2

0.+3
0.46
0.31
0.58
0.55

1.0
0.47
0.75
0,58
0.78
0.31
0.37
0.81
0.77
0.82
0.97
0.82

—
NO. OF CT%E;R CT ERR

LOC&T1ON SBVPI.ES ~ mlNIMUQI 95X

241-H WELL
241-H blELL

HP WELLS
U ,RE, HP 1
H AREA HP 5
H AREA HP 8

,iPM L,E1L3
, AREA HPM 1
! ;KEA HPM 2
II kRE& HPM 3
H A?EA HPM 4
H AREA HPM 6
H AREA HPM 8
H AREA HPM 9
H AREA HPN 10
H AREA HPM 11
H AREh NPM 12

H TANK FARM wEILS
TK FARM WELL HIF 1
TK FARM blELL HIF 2
TK FARM WELL HTF 3
lK FARM UEL1 HIF *
TK FARM WELL HTF 5

TK FARM wELL HTF 6
TK FARn MELL HIF 7
TK FARM wELL HIF 8
TK FORM wELL HIF 9
TK FAPM WELL HIF 10
TK FARM wELL HTF 11
lK FAR” b,ELL HTF 12
TK FORM blELL HIF 13
TK FAEM uELL HIF 14
TK FA%II wELL HTF 15
TK FAR” wELL HTF 16
TK FARM b$ELL HTF 17

6

3
2
6

4
4
3
3
+
4
6
6
3
6

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13

$9

1100
120

1+00

18

1:;

22;
89

:2
63
82

24
20
69
56
46

;;

7.1

~:

12
8.3

13
8.6

11
9.1

18.6

!25
*11
!28

>7.6
18.1

*I 2
?9.3

215
tl 1

*8.4
*9.5
19.0
!9.7

i8.2
t8.1
i8.7
f9.2
!8.9

:9,4
*7.9
i8.1
17.8
19.6
f8. O
*7.7
t8.0
18.3
i8.1
17.6
:7.5

5.6

62: .

530

11
19
30
20
75
73

2.2
13
32
55

-4.2
-1.4

3.5
-1.9
-3.8

3.0
-0.68
-0.68
-5,3
-4.5
~;:;

-3.7
-0.60
-3.7
-5.4
-3.5

17.2

120
*9,1

:18

*7.2
17.5
?7.9
t7.6
t9.4
f9.4
16.9
:7.4
18.0
*a. a

f6.9
:7.3
*7.4
:;:;

17.5
17.0
A7.1
i7.6
i7.1
16.9
17.5
f7.0
t7,6
:7.0
17.4
i6.9

:0.54
;[ :::

iO .92
fO .52
<0.94
10.50
?O .96
*0.28
<3.1
?O .62
*0.80
*0,70
*0.80
io.ao
10.94
tO .72

21

920

10::

;:
65

1:;
80

7.3
47
+9
70

5.9
+.6

::

7.5

38
6.5
+.0
6.2
4.9
1.<
:::7

4.3
4.3
2.9
2.7

115
*12
i30
f38
*25

t39
il 1

i5.2
!11
i38
ilo

i8.4
16.4
17.8
17,4
:9,3
i7.3

- INSUFFICIENT DATA
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TABLE 12

RAD1OACT1V1TY IN ZOO-H WELLS, CONT1>

H-3 Pcl/ml

)lJR1b, L GROUNDS
H A?EA H BG 10

~ELL
241-H blELL

MELI.5
H ,?i~ HP 1
H AREA HP 5
H AEEA H? 8

H To,<K FO.EW UE}~~
7K *, El? ‘JELL
TK F). EM wELL IITF 2
TK FAR,l wELL HTF 3
1X FAR!4 NELL HTF 4
TK F,,. WELL HTF 5
TK FORM L!ELL IITF 6
TK FAEI? blELL HIF 7
TK FAEM LICLL HTF 8
TK F19M MELL HTF 9
TK F(,RM LIELL HIF 10
TK FA, ” WELL HTF 11
TK F,. RM WELL HTF 12
lK FAEM t!FLL tlTF 13
,, ,$”ti ,,,,1 HTF ,+
TK FARM WELL HTF 15
lK FD,RM WELL HTF ,6
TK FA?M WELL HTF ,7

1N5UFFIC1ENT DATb

LOCATIOI4

7.9
7.2
7.2
7.6
7,0
7.0
6.9
7.1
7,0
6.9
7.1
7.2
7.1
7.1
6.9
7.1
7.7

380

31
14
21

;:
25
26
24
21

2.5
13

8.6
42

1:;
7.1

1::
28
74

f5.6

11.9
*1.5
il.7

>1.5
fl.7
fl.7
il. ,
il.7
11.6
i1,3
il. +
il.3
fz.1
j2,3
i3.5
:1.3
*1.9
i3. o
il.8
t2.6

410

52
26
41

40
34
31
32
30
26

4.0
36

i;

2;;
?.0

41

130
34
93

PH

mltllMufl

6.7
6.5
6.6
6.0
5.6
5.0
5.2
4.4
5.3
5.2
5.8
5.3
6.7
4.9
4,5
4,7
5.1

i9400

!9.4
t13

i8.2
f8.7
f7.0
i6.1
il.9

f16
t4.3

i19
fl 9
*68

i2.9
ilz

135
i8.0

i27
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TABLE 13

WU1OACTIV1rY IN ~ACTOR AREAS SEEPAGE MSIN WELLS

AlPHA PC1/L

ND. OF
LO CA11ON

CT ERR CT ERR ARITHMETIC
50.11PLE5 MBXIMUM 95!< CL MINIMUM 95x c ~ STD Dfv

R SE EP*GE 8AS1N WEtia
K S8 klELL A 7
& :: :~1:

~ ,!
: :: :;::

B7
R 5B llELL B 8
R SB blELL 8 9
R S0 blELL C 2
R SS WELL
R SB WELL ::
R S8 WELL ; ;
R 5B L!ELL
R 5B blEL1 C 7
R 5B NELL C 8
R 5B b!EL1 ; ;
R SB WELL
R SB WELL D 2A
; :; ::~~ : ;!

R 5B NELL D 3
R 5B WELL D 4
R 5B LIELL ~ ;
R 5B L!ELL
: :! fi:l: D 7

D8
R S0 blELL ~ ~;
R SB WELL
R SB LICLL D 11
R SB blELL E IA
R SB L!ELL E lB
R S& b!ELL E IC
R SB WELL E 2
R 5B UELL E 3
R 53 WELL E 6A
R s9 bIELL E 4B
R 5B blELL E 4C
R SB UELL ~ ;
R SB LIELL
R 5B WELL E 8

‘R SB blELL ; ~;
R 5B llELL
R 5B blELL E 11
R SB LIELL E 12
~ ~~ ~~1~ E 13

E 18
R 5B WELL E 19.

.RsnWELL E 6b

i
4
5
5
5
5
5
5

:

i

6
.

REACTQP. AREh blELLS
K COIIT BA51t4 WELL 1
K COIIT BA51N blELL 8
K COHT BASIN WELL 13
K CONT BO.51N b!ELL 1$
K CONT BA51}( NELL 15

RE&CTOR AREA WELLS
? SEEP B,,51N blELL 1
P SEEP BASIN WELL 2
P 5EEP Bhs IN UEL1 3
P SEEP BAsIN UELL 4
P 5EEP BAsIN UELL 5
? SEEP BAsIN WELL 6
? 5EeP BA51H bIELL 7

INSUFFICIEI{T DATA

‘-LL5SHLBD LESS THM FOUR Tzms WERE DRY DmlNG PM.T OR ALL OF 7tlEYEAR.
bWELL E-6 2UCED BAW INTO SERVICE IN MARCH OTER LoWED “PULLER” WAS RBmVED BW WAS
DRY UflTILOCTOBER.
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~

—

-$
-a

A8
A9
A 10
B7
B8
B9
C2
C3
c<
C5
C6
c1

:;

D 2A
D 20
D 2C
D3
D4
D5
D6

:;
D9
D 10
D 11
E 1A
E lB
E lC
E2

f :;

E ~c
E5
E7
E8
E9
E 10
E 11
E 12
E 13
E 18
E 19
~.~b

~
UELL 1
WELL 2
wELL 3
WELL +
LIELL 5
WELL 6

REACTOR AREA
? SEEP B45114
P SEEP BASIN
P SEEP BA51t{
P SEEP Bfi51t.
P SEEP BASIN
P SEEP BA51!I
P SEEP B&51N

*
wELL
WELL
L!ELL
UELL
blELL
blELL

T
2
3
4
5
6
7

TABLE 13
IN REACTOR AWAS SEEPAGE BASIN

NON VOL BET& 1

~ ;;% E!; MINIMUM

6.0 27.8 6.0

2.9 i7.8 2.9
*7.5 7::

;: 18.3
6,4 *7.7 -4.0
1.5 i7.8 l:?
0.00 17.8
O,co f7.8 g:; o
5.7 >7,8
0.90 i7.8 ;:~O
5,1 f7.9
0.00 j7.9 :::0
3,6 :~:;

3;; i17 22;
0.00 f7.9 0.00

$100 i$a 1100
3.8 !7.9 3.8

320 j15 120
770 i22 360
300 i15 220

lgg; t25 130
119 110

17.5 -1.6
;; *9.5 ;;

t8.5
1:; 111 37

8.3 17.4 8.3
32 i8.8 ‘~:;7
35 18.9

18.1
2:: 215 11:

690 izl 570
39 >9.1 24

1.5 17.6 -4.0
16 je.1 2.0

7.8 >7.9 ~::;
18.0

24;: 137 410
220 *14 120
320 t15 170

10 t8. O -6.7
75 19.6 58

28600 ~600

3.8 >7.1 -$.6
12 17.6 5::

0.00 *7.4
3.9 *7.9 _;:go
3.1 ~7.2
8,2 f7.3 -4.9

20
13
36
30
50

!:
1,2
1.6
6.0
2.0
0,00

-5.5
.::;4

2.2
28

-::~z

-3,3
-2.9
-1.2
-9,1
-4.9

WELLS, cob

~, L

t7.8

i7.8
17.2
t6,9
t6.9
~7.8
f7.6
*7.6
j7.8
j7.8
17.9
t7.7
!7.9
>7.7

i14
f7.9

i26
*7.9

111
216
*13
*11
*1O

17.4
;;:;

>8.8
*7.4
i6.9
*7.4
:7.3

ilo

ii9
!8.4
i6.8
:7.0
~,. o
i7. o

215
*11
ilz

i6.8
19,5

+7.6
f7.2
:;:;

i7.4
17.5

f7.7
~7.2
i7,6
j6.9
*7.7
16,7
16.8

~

AP,ITHME
~ r,

6.0

2.9
9.5
7.q
;:;7

2.10
0.00
5.7
0.90
5.1
0.00

~;. b

290
0.00

2900
3,8

240
618
250
530
350

5.3
<7
::

8,3
10
22

2;:

610
46

1.30
8.6
3.2
4.2

1000
180
250

3.1
68

1.60
7.7
3.80
2.<
1.70
1,4

2.3
5.7

16
11
40

3.3
13
0,88
::;+

2.00
4.*O

—
11<
m

THE YEAR
RE~VED BUI WAS

124



‘CABLE13

mD1OACTIVITY IN KF.ACTOSAmAS SEEPAGE USIN WELLS, CONTD

H-3 PC1 /rl L

;;+ 0: CTZERR “ “ “ ~T7E~R “ ;;l THME; ;cD “

LOCATION MAXIMUn

2
2 :{
2 ?30
2
2 4::
2 350Q

RE ACTOR AREA WE% * ,6eo
K COll T BA5114 WELL
K CONT BASIN WELL 8 ;

1:::::K CONT BASIN blELL 13
K CON1 BASIN WELL 1+ ~ ;;]~]~
K cotIT BA51N UELL 15

FEAC1OR ARE4
P SEEP BASIN tiELL 1 ? ;gg~:g

L15

? 5EEP Rk51N LIELL 2 2
? 5EEP BA5L14 blELL 3 2 1905;;
P SEEP BA51H WELL 4 ~
P SEEP B&SIH WELL 5
P SEEP BA51tl UELL 6 2 ;;:~;~
P SEEP BASIN WELL 7 2

iz.1
12.4
ia. s
tz, s
t6.1
15.2

?35
:700
2950
1950

*11OO

i660
!550
>540

il.8
fz.1

1660
1490

:;
660

4::
6.8

370::
31000
34000
80000

40000
68000
40000

21

6006;
50000

:1.9 35
*2.2
t7.2 7?;
*2.1
i6.0 4:;

110 1700

*13 670
i560 49000
i500 72000
t4S0 61000
i810 120000

t610 260000
f490 180000
1460 160000

tl.8 26
*1.8

i630 2700;;
i480 160000

f990
i16000

f56000-

lNSUFFICIEHT DATA
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TABLE 14

WD1OACT1V1CY IN ZW AND z WELLS

ALPHA Pcl/L

Ho, OF ;:%E:~
LOC, TION ~ ., X,EI!M

CT ERR AR17H3E TIC
MI 111MUM 95% CL rlEhll 2 Srn DE!,

ZtiL L s
Zw L;ELL 0.00 io, oo 0.00 >0 .00 0.00 .
ZU UELL ;
ZU WELL

? n.,6
31

10,40 0.16 iO .40 0.16 -
0.$1 io.$~ O.ql

2U UELL 41
tO .49 0.41 -

0.74
2U LJELL

LO .59 0.7$ tO.5’J 0.74 -

;: ::[[
51 0.16 10.40 0.16 io.qo 0.16 .

0,58 10.55 0.5* jD .55 o.5g .
76 ! 0.00 ?O .55 -0.16

2U WELL al
10.23 0.16 -

::; O 10.55 0.00
2U GELL

fO .33 0.00 -

ZU blELL
iO .72 1.2 >0 .72 1.2

1; 1 2.5 tO ,96 2.5 iO .96 2.5

H-3 PC I/n L

NO. @F CT ELF,
LOCATION ~

CT ERR ARITHMETIC
~ ~.~% r. MI N1nu M 95X CL KEA!l 2 STD OE>,

2 WELLS
2 LIEIL
z WELL ;
2 LIELL
z WELL :
2 l:EIL
z UELL
2 LIELL

1?
12

2 UELL
Z LIELL

13

2 LIZLL
2 L:ELL

;?
18

*1.3
:6.5
11.4
:1.3
11.6
32.1
:3.0
fl.6
:2.9
:1.8

i1,6
*1,8
~9,8
18.0
*2,5
:3.3
tl.5
:1.6
tl.8
:1.5
:1.3

0.00 il.3
250 14.5

9.1 il. q
5.5 11,3

11,6
:: :2.1

110 i3.0
17 =1,6

:2.9
:: il.8

11.6
;: il. a

1300 19.8
760 i7.7

i2.5
1:; i3.3

20 ~1.6
20 tl.6
28 fl.8
13 il.5

8.5 tl.3
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TABLE 15
M1OACTIV1n IN TRANSPORT FOUR MILE CREEK. Cia

* ~

FM-lC H-A,,. efflU.nt at Road E 65 0.001

FM-lB Cooling tower effluent below 10 0.002
n-Area retention basin

FM-2 ~.5 mile do~st~eafl from Road E 2?0 0.010

FM-2B Above entry of F-A.,. effluent 4,240 0.050

FM-3 F-A,,. sffluent at Road E 10 0.039

FM-4 Below F-Area effluent a, Road C 6,320 0.064

FH-Al Downstrea.nat Road A-7 7,430 0.312

as.. table 8 for migration of tritium from seepage basins.
bvaluee for FM-lC and FM-3 rePre*ent releaeee from H- and F-Areas,
respectively. Other values represent deeorption of CS-137 f..m
streambed.

TABLE 16

-b

0.009

0.012

0.125

0.125

0.092

0.311

0.168

Triti.m, Ci

1978 4,760 3,450 8,890 5,460 9,020 11,500

1979 5,’370 2,160 7,510 6,690 8,580 10,400

1980 5,320 1,507 8,020 5,315 9,170 7,580

1981 7,580 1,100 13,380 4,200 5,050 8,910

sr-90, Ci

1978 0.052 0.45 1.994 0.021 0.0002

1979 0.060 0.k4 2.612 0.030 0.0002 -

1980 0.032 0.38 0.113 0.010

1981 0.258 0.25 0.733 0.05

- Le.. Cha. the minimum amount detectable.
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TABLE 17

Iz.4D1OACT1V1TYIN SOLID !4ASTESTORAGE FACILITY WELLS

ALPfL4 PCIIL

LIXATION

PEP.lMEmR mLLS
BG WELL 26
K WELL 27
BC mLL 28
U WELL 29
% WELL 30
BG WELL 31
BG WELL 32

BG ~LL 33
E wELL 34
K WELL 35
W WELL 36
BG WELL 37
OC wELL 38
K WELL 39
K WELL 40
& WELL 41
K WELL 42
& wELL 43
% WELL 51
2.cwELL 52
% WELL 53
U WELL 54

BG WELL 55
w wELL 56
M WELL 57
BG U2LL 58
K WELL 59
X WELL 60
BC wELL 61
% WELL 62
W UELL 63
K wELL 64
BG WELL 65
BG WELL 66
BG WELL 67

INSIDE FEhCES

*A-1
*A-3
*A-5
*A-7
*A-9
*A-11
*A–19
*A-21
*A-23
*A-32
*A-34
A-36
*C-1
*C-3
*c–5
*C-7
C–9
c–11
*c-13
*c-15
●C-17
C-19
*-2 1
c-23
*C-30

C-32
*C-34
C-36

NO. OF
=

4
4
4
4
~

4
3
3
3
3
3
3
3

:
3
3
3
4
3
3
3

3
4
4
4
4
4
4

:
4
4
4
4

6
6
6

:
6
6
6
6
6
6

4
6
6
3
6
4
4
6
6

:
6
4
6
4
4
b

g

2.6

:::
1.5
1.1
2.1
2.0
1.9
1.7
0.99
0.89
3.6
1.4
3.7
1.1
1.8
4.8
1.1
0.91
1.3
1.5
1.4
4.1
2.9
1.4
1.9
0.65
1.7
1.5
1.7
1.1
1.2
1.5
0.89
1.3

1
5

10
5
3
4

18
1
5
6
3

1.1
1
5
3
2
1.2
2.0
8

11
12

1.2
7
0.73
3
2.2
1
0.57

CT ERR
~

+0.95
*0.69
*1.5
*0.73
iO.69
tO.87
*0.83
tO.84
?0.78
+0.70
fO.63
*1.1
*0.71
*1.1
iO.65
iO.83
*1.3
+0.69
iO.59
fO.69
*0.?6
*O. 74
*1.2
il.o
*0.71
*0.84
fO.56
fO.81
*O. 73
fO.78
fO.67
tO.67
*0.74
+0.59
*0.69

fO.65

20.67
*0.84

kO.67

20.54

iO.88

fO.49

=

1.3
0.32
0.57
0.65
0.97
0.32
1.5
1.5
1.1
0.81
0.73
2.8
1.1
1.7
0.41
0.81
3.5
0.89
0.24
O,hl
0.73
0.24
3.0
1.5
0.32
1.2
0.00
0.99
0.57
0.24
0.74
0.65
0.32
0.32
0.49

.0.5
<0.5

3
2

.0.5
1
1

.0.5

.0.5
<0.5

1.0
0.24

<0.5
<0.5

1
<0.5

0.24
0.49

<0.5
3
3
0.08

<0.5

0.24
<0. s

1.4
.0.5

0.32

CT ERR
~

?0.73
?0.46
*0.54
iO.56
iO.65
+0.46
*0.78
*O.76
iO.67
*0.56
iO.54
+1.0
iO.69
*0.81
+0.49
*0.61
*1.1
20.63
fO.43
*0.49
+0.56
i0,36
+1.0
50.78
fO.46
?0.74
iO.23
*0.62
?0.54
*o,&3
*0.55
20.56
+0.46
+0.46
iO.51

+0.36

+0.36
iO.46

+0.28

+0.36

*0.71

*o.&o

AR1- T1C
~ 2 STD DEV

1.8
0.67
2.1
0.98
1.1
1.6
1.7
1.7
1.4
0.92
0.81
3.1
1.3
2.7
0.71
1.3
4.2
0.97
0.63
0.92
1.0
0.81
3.5
2.2
0.94

;:;3
1.3
1.0
1.0
0.92
0.96
0.77
0.67
0.92

<0.5
1
5
3
1
2
6

<0.5
2
2
2
0.75
1
2
2
1
0.67
1.0
5
7
7
0.57
3
0.49
2
1.6
1
0.43

* Research wells monitored by SRL. Included in thin table for completeness of data reporting.
- Statistical c..ncing error (CT ERR) of su research wells are similar to thee for other

wells. Insufficient data f.. .Casdard deviation (STD DEV) calculation.
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LXATION

*g.,
*E-3
*E-5
*E-7
E-9

*E-13
,~-lj

*i-17
*E-19
E-21

*#.*3

g-30
*E-32
E-34

*E-36
*G-1
*G-3
*G-5
*G-7
*G-9
*G-13
G-15
*G-17
G-19
,~.zl

G-23
G-28

*G-3o
*G-32
.G-jq

G-36
*1-1
*1-5
*1-7
*1-9
*1-13
*1-15
*1-17
*22.04
*22.06
.22.08
*22.10
*22.12
*22.16
*22.18
*22.20

*22.22

*24 .02
.24. ”4

*24. Ob

*24.08

*24 .10

*24.20

*24.22

*26.20

*26.22

*28.18

.28 .20

*18 .22

~?AD SUMPS
TUANSU STG PD SUf4P1
TRANSU STG PD SUMP 2

- INSUFFICIENT DATA

TABLE 17
MD1OACT1V1TY IN SOLID WASTE STORAGE FACILITY WELLS, CONTD

ALPHA , PCIIL

NO. OF
~

6
6
6

:
6
2
2
6
4
6
4
6
4
6
6
6
6

:
6
4
6
4

f
4
6
6
6
1.
6
6
6
6
6
b
6
6
6
6
6
6
6
6
6
6
6
5
5
6
6
6
6
6
5
6
6
6

3
4

e

7
2
2
5
0.81
6
3
3
3
0.97
2
1.8
5
1.1
4
5
5
8
3
9
7
0.73
5
0.97

157
0.73
1.1
3
3
3
0.32
12

:
3

66
10
13
57
6
6
4
11
8

20

:
5

;

:
5
8
8
12
6
7
11

0.50
12

CT ERR
U

+0.56

+0.61

*0.80

+0.65

+0.54

*0.61

iO.5&
iO.63

tO.40

iO.58
i6.1

~

<0.5
<0.5
1

.0.5
-0.08
1
1
2

<0.5
0.57

<0.5
0.73

<0.5
0.24
1

<0.5
<0.5
<0.5
.0.5
1
1
0.41

<0.5
0.41
9

-0.08
0.57

<0.5
<0.5
<0.5
0.8

<0.5
.0.5
<0.5
.0.5
23
1
3

<0.5
.0.5
.0.5
<0.5
<0.5
.0.5
1

<0.5
<0.5
1
1

<0.5

<0.5
<0.5
<0.5
2
1
2
2

<0.5
5

0.16
5.9

CT ERR
m

*0.16

iO.49

iO.54

iO.36

+0.43

iO.43

kO.16
kO.49

+0.28

+0.33
*4.3

1
1
1
2
0.28
3
2
3
1
0.67
1
1.2
3
0.57
3
1

:

:
5
0.57
1
0.61
63
0.35
0.77
1
1
2
0.26
7

:
1

35
5
7
11
3
3
2
4
3
8
1
1
3
3
1
1
2
2
5
4
5
4
2
7

0.28
7.4

_.

* Research wells monitored by SRL. Iocluded in this table for completeness of data reporting.

- St. cistical counting error (CT ERR) of SRL research ..11, are similar to those for other
..11s. Insufficient data for ntandazd deviation (STD DEV) calculation.
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LWATION

BG ~LL 33
BG U2LL 34
EC ~LL 35
BG WELL 36
BG W2LL 37
BG W2LL 38
BG ~t,L 39
BG WELL 40
BG W2LL41
BCWELL42
BG W2LL L3
BG mLL 51
BGWLL 52
BC WLL 53
BG WELL 54
Be mLL 55
BG mLL 56
OG mLL 57
BG mLL 58
BC mLL 59
BG W2LL 60
BG WELL 61
BG mLL 62
BG mLL 63
BG mLL 64
BG WLL 65
BG WELL 66
BG WLL 67

INSIDE FENCES

*A-1
*A-3
*A-5
*A-7

*A-9
*A-11
*A-19
*A-21
*A-23
*A-32
*A-34
A-36

*c-1
*c-3
W-5
W-7
c-9
c-11

*C-13
%-15
*c–17
c-19

*c-21
c-23

*C-30
C-32

*c-34
C-36

TABLE 17
RADIOACTIVITY IN SOLID wASTE STORAGE FACILITY ~LLS, CONTD

NONVOL BETA PC1/L

No. OF
SAMPLES

4
4
b
4
2
b
3
3
3
3
3
3
3
3
3
3
3
3

3
3
4
k
4
4
4
4
4
4
k
4

:

6
6
6
6

6
6
6

:

:
4
6
6
4
6
4
4
6
6
6
L
6
4
6

:
4

28
13
22
19
6.8
16
9.4
11
20
8.7
5.9
21
2.2

38
6.5
18
26
6.3
0.95
21
10
5.2

26
13
5.0
19
4.8
10
11
11
11
11
9.8
9.0
6.9

.7
102
24
56
37
41
109
17
41

:?
16
49
47
28
25
7.9

18
118

58
37
6.8

137
3.0

49

1:;
10

CT ERR
~

*8.3 6.1
*7.5 -0.I&
*8.2 2.5
*7.7 -0.95
*7.7 3.7
*7.6
+7.8
*7.4
*7.7
*7.7
+7.2
+7.8
i7.o
*8.4
*7.7
*7.7
+7.9
*7.7
*7.5
+7.8
*7.4
+7.2
+8.0
+7.9
i7.5
f7.7
*7.1
*7.7
*7.7
*7.4
*7.9
*7.7
*7.7
+7.8
f7 .5

* 7.3

* 8.0

f 7.6

-1.4
3.8

-1.6
1.1
0.14

-4.4
10
-1.6
8.0
1.5
0.27

23

-;::
3.8

-3.0
2.9

19
1.5

-0.68
3.2

-6.1
0.82

-0.14
2.0
3.5
1.8
h.1
1.6
2.5

.1
26.0
.7
<7

.7
<7
.7
.7
.7
.7
.7
1.1

<7

.;

.7

.7
0.82

-0.87
.7
.7
.7
-2.9
<7
-3.2
<7
3.8

72
0.00

CT ERR
~

*7.7
*7.5
f7.4
+6.9
*7.1
+6.9
*7.1
*6.9
*7.5
+6.9
+6.8
+7.8
*7.4
+7.3
*7.O
f7.0
f7.8
*7.1
+7.2
+7.6
+6.8
*7.1
*8.1
+32
*7.4
!7.1
*6.8
*7.O
+7.0
*7.O
*7.4
*7.3
+7.1
!7.0
*7.6

+7.0

+7.1
+7.7

+6.9

+7.6

+7.2

+7.0

AR1THM3T1C
~ 2 STD DEv

13
5.0
11
9.0
5.3
7.2
6.4
6.5
9.0
3.9
1.3
14
0.00
19
4.6
8.3

25
4.0
1.80
11
3.7
4.1

23
7.3
1.6
12
1.2
6.5
3.4
3.8
7.0
9.8
6.8
4.8
3.2

<7
61

1;
7
7

36
.7

7
10
15
7.6

21
12
7

<7
3.8
4.4
28
26

.7
1.5

23
0.25

26

1;;
3

* Research wells monitored by SRI.. Included in this table f.. completeness of data reporting.
- Statistical co..tin~ err.. (CT ERR) .f SRI.research ..11s are similar to those f.. other

wells. Insufficient data for sta.dard deviation (STD nEv) calculation.
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L~AT1ON

*E-1
*E-3
*E-5
*E-7
E-9
*E-13
*E-15
*E-17
*E-19
E-21

*E-23
E-30

*E-32

E-34
*E-36
*G-1
*C-3
*G-5
●G-7
*G-9
*G-13
G-15

*G-17
G-19

*G-21
G-23
C-28

*G-30
*G-32
*G-34
G-36

*1-1
*1-5
*1-7
*1-9
*1-13
*1-15
*1-17
22.04
22.06
22.08
22.10
22.12
22.16
22.18
22.20
22.22
24.02
24.04
24.06
24.08
24.10
24.20
24.22

26.20

26.22

28.18
28.20
28.22

Tt!ANsu PAD SMS
TWSU 51’GPD SW 1
TP.ANSU$TG PD SW 2

- INSUFFICIENT DAT.4

TABLE 17
OADIOACTIVlTY IN SOLID WASTE STOP.AGEFACILITY UELLS , CONTD

NONVOLATILE BETA PCIIL

NO. OF
W

6
6
6
6
4
6
2

;
4
6
4
6
&
6
6
6
5
6
6
6
4
6
4
6
4
4
6
6
6
4
6
6
6
6
6
6

:

:

;
6
6
6
6
6
5

:
6
5

:
5
6
6
6

3
4

~

57
91
26
65
0.41
72
50
3

158
8.9

45
140
60
32
32
14
20
32
34
57
75
0.00

47
13

10633
5.3
&.8

56
46
12
0.00

55
22
27
37
337
62
40

306

;:
28
45
85

152
62
15
41
81
10
26
67
3

::
7

51
92
156

410
120

CT ERR
U

* 7.3

*7.3

+11

*8.3

i8.3

*7.7

i7.3
+7.1

+-7.1

*71
+60

m

.7
<7
<7
<7
-7.0
.7
<7
<7
.7
-5.1
<7
4.5

<7
11
<7
.7
<7
<7
.7
<7
.7
-3.7
<7
0.00

331
-4.8
-0.68
<7
<7
<7
-8.L
11
.7
.7
<7
127
.7
.7
.7
.7
<7
<7
<7
.7
.7
<7
<7
.7
<7
<7
<7
.7
.7
<7
<7
.7
.7
11
<7

29
56

CT ERR
~

+8.8

i7.5

i7.9

*8.4

*7.1

*7.7

i7.6
t7.0

t7.4

+8.6
*65

AR1mMETIC
2 STD DEVH

13
30
14
19
1.90
16
25
.7
29
1.6

3;
12
23
17
c1
8
9
11
24
37
-1.9
24
4.4

3226
1.5
3.1
12
14
.7
&.80
37
.7
9

<7
221
30
18
60
20

1:
14
31
44
17
<7
10
31
.7
10
16
.7
22
11
.1
14
46
34

170
81

* Research wells momitored by SRL. Included im this table for completeness of data reporting.
- Statistical co-ricingercox (CT ERR) of S% research wells are similar to those for other

wells. Insufficient data for standard deviation (S’CDDEV) calculation.
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LIXATION

PER1~TER WELLS
BC WELL 26
BG WELL 27
EG WELL 28
BG WELL 29
BG wELL 30
BG WELL 31
BG WELL 32
BG wELL 33
BC WELL 34
BG WELL 35
BG WELL 36
LIGwELL 37
W UELL38
BGwKLL39
LICWELL40
IIGWKLLb1
lIGWELL 4Z
BG WELL &3
BC WELL 51
BG WELL 52
BG WELL 53
BG WELL 54
BG WELL 55
BG WELL 56
LICwELL 57
UCNELL58
BCWELL59
BC WELL 60
BG WELL 61
BG WELL 62
BG WELL 63
BC wELL 64
BG WELL 65
BG WELL 66
llGWELL 67
8G WELL 68
BG WELL 69
BG WELL 70
BG WELL 71
BG WELL 72
BG WELL 73
BG wELL 74

, BG WELL 75
.BG wELL 76
BG WELL 77
bG WELL 78
BG WELL 7’3
BG wELL 80
BG wELL 81
BG WLLL 82
BG WELL 83

INSIDE FENCES

*A-1
*A-3

*A-5
*A-7
*A-9
*A-11
*A–19
*A-21
*A-23
*A-32
‘A-34
A-36

TABLE 17

IIAD1OACT1V1TY IN SOLID wASTE STO~GE FACILITY WELLS, CONTD

n-3 PC1/ML

NO. OF
e

5
5
5
5
3
5

28
27
27
28
28

:
4
4
4
4
4
5
8
8
8
8
9
9

;
5
5
5
5
5
5
5
5
7
6
6
5
5
1

;
7
7
7
7

;
7
7

6
6
6
6
6
6
6
5
6
6
6
4

W

26
42
37
61
51
23
25
29

170
98
22

::
20
12
12
44
46
32

140

24::
4200

15500
7700

820
60
37
28
39
35
51
54
67
97
22

19000
910

25
570

33
35
6L

45:
2300

850
85
53
52
27

8430
47120

229790
5580

60
250
130
110
340
110

70
330

c~ ERR
W

+1.7
*2. O
il.9
*2. fl
+2.2
*1.6
*1.7
*1.8
13.8
+2.9
*1.7
*1.6
*1.7
*1.6
*1.4
*1.4
*2.2
*2.1
*1.8
*3.7
+1.7

* 18
*12
136
+26

*8.3
i3.0
*2.1
*1.9
+2.0
*1.9
*2.2
+2.4
*2.7
i2.9
11.6

+ 170
*43
+11
+23

il.9
*2. O
+2.5
+2.3

*19
i 14

i8.1
k2.8
i2.3
*2.3
*1.8

+ 30

22
35
27
35
38
12
lb
17
25
13
15
17
17
lb

1.9
10
20
31
22
14
lb
lb

5:;
250

::
29

$
26
41
46
56
75
19

890
99
18

230
25
21
23
41

3G00
1500

280
32
19
24
19

1900
23190
81460

3050
20

::
90

290
70
50

270

CT ERR
95% CL

:1.8
*2.O
*1.9
*1.9
*2.1
+1.4
+1.5
il. s
+1.7
il.5
+1.5
*1.6
*1.6
+1.5
fl. z
+1.4
*1.6
*1.9
+1.7
*1.5
*1.5
+1.5
+2.0
+6.7
+3.8
*1.4
*1.4
il.8
+1.4
*1.9
il.8
*2.0
+2.1
+2.3
+2.6
*1.6

*45
k26
* 12
i17
11.7
*1.7
*1.7
+2.1

*16
*11.O
*4.7
*1.9
+1.6
+1.7
*1.6

*4.7

ARITHHETIC
*AN 2 STD I)EV

24
38
33
k5
43
19
19
20
99
68
18

H
17

4.6
11
27
41
27
23
17

500
1500
3600
2750

40
45
35
25
33
31
&l
49
62
87
20

4100
370

4:
29
28
40

41;:
1900
570

59
27
ho
22

3660
31930

120780
4000

;:
100
100
400

90
60

310

* Re.earth wells monitored by SRL. Included in this cable for complete.esa of data reporting.
- Statistical c.a.nti. g error (CT ERR) of SRI,research ..11s are Similar t. those for ocher

well. . Insufficient data for standard deviation (STD DEV) calculation.
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+6.2
+4.9
i82.0
+33.0
*3.9

I



—

I
TABLE 17 I

LOCATION
.,-1.
*C-3
*C-5
*C-7
G-Y
C-11

*C-13
*c-15
*C-17
C-19
*C-21
~-~~

*C-30
C-32
*C-34
c-3b
*E-1
*E-3
*E-5

*E-7

E -9

*E-13

*E-15

*E-19

E-2 1

*h-23

ti-30
*E-32

E-34
*E-36

*G-1

*G-3

*G-5

*C-7

*G-Y
*C- 13

G-IS

*C-17

G-i9
,G-z 1

G-23

G-28
*G-SO

*G-32

*G-34

c-36

*1-1

*1-5

*1-7

*1-9
*1-13

*I-15
.~.~ 7

.22 .04

*22,06

*22.08

.22 .10

*21.12

*22.16

*22.18

.22 .20

*22.12

*24.02

*24.OL
*,LG.06
.24 .08

*24.1O

*24.20
WJ4.22

A26.20
*26.22
*2X.18
*28.20
*28.22

TWN5 U PAU 5UWS
TW&SU STC PD SU~ 1
T~NSU STG PU SW 2
- INSUFFICIENT DATA

MD INACTIVITY IN SOLID WASTE STOR4GE FACILITY WELLS, co=

H-3 , ?C1[ML
NO. OE Cr EKR

~----””
AKITHMETIC

~ *~
6

2 STD DEV

10100
6 619&60
3 70280
6
4

333620
10000

15
:
6

6
6

6

:
6

6

6
6
6
6
6

6
6
6

6

6
6
6
5

:
6
6
6
5
6
6
6

4
3

WIHUH

12190
859130
79860

729990
13000

21
50

2

6l%
.68000

380
800
280
430
3100

65020
81670
19000

360

::
610

2::
140
380
550
690

15410
1700
1090

34550
52960
356900
28000
9020
69

480000
2100

66;:
248250

433023o
870

80410
3210

469230
2780
5480
530

23?:
4430
10810

310
40

1:
30
30
30
90

690
50

2?0
Iko
300
140
50
110
8260

43
13000

~
2800

200200

62540

22626o

8000

9.9

30

:

40Z
39000

15o

S80

170

100

790

43560

30890

9100

18

20

5~0

I&o

270

270

360

670

720

730

24400

9710

168430

10000

5300

1624;;

38o

29i~

176290

2359020

550

67750

2580

161560

1630

2550

220

110

830

1590

5390

140

20

::

30

20

2

450

30

1%

60
80

&o

20

40:

14

7200

ko

::

47::

52000
130

720

200

280

2170

57730

47720

12220

110

::

540
28

180
120

290

350

530

7580

1170

910

30210

27280

248720

19000

6640
59

291950

1100

50i~
223710

3289840

750

50310

1570

87560

1100

40

40

40

1%
170

40

<5

::

30

20

<5

<5

330

10

<5

.5

<5
<5

<5

<5

<5

50

32

9500

* Research well. mo. itored by SRL. Iocluded in this table for completeness of data reporting.

Statistical CC.untimg error (LT ERR] of SRL reaear. h VC1lS are similar to those for ocher

well.. Ios.fficie.t data for standard deviation (S1’UDEV) talc.laci.m.
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F-AKA DRY MONITOK WELL RADIATION LEVELS
(Hay and July 1981)

Date of surveyed ,

~ First Measurement Location ft

FDM-1 9/11/75 N Building 242-F
evaporator

EUM-2 9/11/75 SE B.ilding 242-F
evaporator

FIJP,-3 9/11/75 DB 1

FDM-4 9/11/75 DE 1

FDM-5 9/11/15 DB 1

FDM-b 9/11/75 D8 1

FUN-7 9/11/75 DB 1

FDP,-8 9/11/75 OB 1

Fl)*i-9 9/19/75 DB 1

FDM-10 9/19/75 DB 1

FDH-11 9/18/75 DB 1

%,000 ./. = 1 mR/hr (radium equivalent).

bsurf ace readi.g. ranged from 1,000 to 6,000 .lm.

0-23

0-21

0-35

0-24

0-35

0-25

0-35

0-35

0-35

0-35

0-35

H-Au.4 DRy MONITOR (DM) ~LL WDIAT1ON LEVELS
(Novetier 1981~

De.th

.7”.,1908
Thyac Results, a

Backgroundb

Background

Backgroundb

E1evated between 20 and
21 ft; ma.imum 1500 clm at
21 f,

BackEroundb

Backgroundb

Elevated between 12 and
14 ft; maximum 400 clm at
13 ft

Backgroundb

Backgroundb

Backgcouodb

Backgroundb

Date of S.rv;yed ,
W* First Measurement bcation ft Thy,. Results , a-

HDh-1 8122175 NWDB1 O-23.5 Back8roundb

HDM-2

HDhl-3

HDM-4

HDM-5

HDM-6

HDM-7

HUM-8

HDM-9

lIA

13A

15A

9125175

8/22/75

8122175

8113175

8/22/75

8/22175

8122175

8122175

5/24/76

5124[16

5/24/76

N DB

NE DB

E DB

SE DB

S DB

S DB

S DB

SW DB

NW DB

N DB

NE DB

O-23.5

0-22.5

0-23.5

0-23.5

0-23.5

0-23.5

0-24.0

0-24.0

0-9

0-25

0-10

Elevated at 20 and 21 ft;
max 25,000 cl. at 21 ft

Backgroundb

Backgroundb

Backg,oundb

B.sckgroundb

Backgroundb

BackSroundb

Background

Backgroundb

Backgroundb

Background

I

16A 5124176 FDB2 O-16 Backgroundb except 20,000 and
25,000 elm at 2 and 4 ft

20A 5/24176 WDB2 0-13 Baekgcoundb

a4 ,000 c/m - 1 IUK/hr (radium equivalent).

bs.rf ace .eadinga ranges from 1,000 to 20,0o0 CIW.
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TABLE 18

F-A8EA TANK 8 DRY MONITOR(UN)UEJ.~~DLATIoNLEVzLs(conedJ
(July,1981)

Depth
surveyed , Results

f, (ThY.C, ./ma O. High n.n~e Monitor filh. B)
Date of First
Measurement

10/02/75 Elevated between 6 f, thr.aush36 ft; >80,000
./. between 13 ft chro.zh 26 ft maximum 90

0-3

0-36

0-35

0-35

0-36

0-36

0-36

0-36

0-36

0-35

0-36

0-36

0-36
0-36
0-36

0-36

0-13

0-36

0-36
0-36
0-36
0-36
0-36

0-36

0-36

0-36
0-36
0-36
0-36

0-36

0–36

O-36

0-36

0-36
0-36

0-36

0-36

0-36

Rlh= at lb ft
Elevated between 7 ft through 36 f,; >80,000
c/m between 14 ft through 28 ft ma.im.m 83

W-3

R/h= at 17 ft
Elevated between 14 ft through 23 ft; ma.im.m
>80,000 .1. between 16 ft through 21 ft
Elevated between 11 ft through 26 ft;
>80,000 cIm between 15 ft through 19 fc
ma. imm 1’3R/h. at 17 f.
Elevated between 12 ft through 26 ft; >80,000
cla between 15 ft thzough 25 ft maximum 115
R/h= at 17 ft
Elevated between 15 ft through 28 ft; maximum
0.2 P.fhrat 19 ft through 21 ft

Elevated between 14 ft through 21 ft; maximum
40,000 .1. at 17 ft
Elevated between 12 ft thrush 15 f,; maximum

W-4

W-5

10/02/75

10/02/75

w-b 10/02/75

10/02175

10/02/75

10/02/75

8/22/77

8/22/77

3/10/77

3/10/77

W-7

2500 c/m at 14 Et
Elevated between 26 fc through 36 ft; maximum
15,000 c/m #t 33 ft

Elevated between 5 ft through 35 fc; maximum
2k R/h, at 17 ft
Elevated between 17 ft through 36 ft; maximum
1500 clm at 33 ft through 36 tt

Elevated between 15 ft through 21 f,; maximum
0.2 K at 17 and 18 fC
Background
Background
Elevated between 13 fc through 34 ft; maximum
5.6 Nhr at 19 ft

Elevated between 8 ft through 36 ft; maim..
37 R/hr at 16 ft
Elevated between 10 ft the..gh 12 ft; ma.im.m

3/10)77
3/10/77
3/10/77

3/10/77

3/10/77

3/10/77
0.2 RJhr ., 12 ft
Elevated between 15 ft thrc.ush19 f,; a......
25,000 c/m at 17 and 18 ft
Background
Background

W-20
W-zl
U-22

3/10/77
3/10/77
3110177
3/10/77
8/23/77

0ack8rou”d
Background
Elevated between 10 fc ChrouEh 15 ft; maximum

25,000 clm at 13 ft

Elevated between 13 fc through 30 ft; ma.im.m
9 R/h. at 15 ft

8/23/77W-25

w-lb 8/23/77 Elevated between 7 ft through 30 fc; maximum
29 Rlhr at 17 ft

Background
Background

W-27
RF-28
W-29
w-ill

8/23/77
8/23/77
8/23[77
8123177

Background
IEed betweem 14 f, through 33 ft; maximum

at 19 ft
between 14 fc thr..=h 28 f.; .aXim.m

El,”.. -.

2.7 Rlhr
E~9a~:rt

Elevated 1
14 R/hr at 17 ft

Elevated between 12 fc thro.zh 20 ft; maximum

W-31

W-32

W-33

U-34

8/23/77
at 19 ft

between 9 ft through 30 t.; maXim.um8/23/77

8123171
0.9 P./h,at 15 ft

Elevated between 12 fc through 19 ft; ma.imum
20.000 clm at 16 ft

8/23/77

W-35
W-36

8/23/77
8/23/77

Background
Elevated becwee” 11 ft throuzh 15
20,000 elm at 14 ft
Elevated bet”eem 10 fc through 15
20,000 elm at 14 ft

Elevated between 10 fc through 36
15 R/hr at 19 ft

Elevated between 15 fc throu~h 36
0.2 R/h, at 19 ft through 21 ft

ft;

Et;

ft;

ft;

maximum

. ..imum

m.ximum

maximum

W-37

=-39

m-40

8/23/77

8/23/77

8123177

.4,000 c/m = 1 ti/hr (radium equivalent).

135



,.70 i 0.02 0,00, * 0,0,0 0.01, + 0.01!
..,, * 0.03 0.008 * 0.00,
0.65 * 0,02

0.054 * 0,W3
0,016 i 0.035

0.,6 * 0,01
0,038 + 0.030

0.001 + 0.003
0.66 * 0.31 0.007 + 0.,13

0.011 * ,.,0,
0.030 + ,.,39

2.000 f, ..s, 0.62 * 0.,2 0.00s
,,,,0 1. ,.8, 0.,, * 0.0, 0.0,0
2,0,0 ,, “.,,, ,.,3 + 0.01 0.0,7
,,0,0 ,, . ..., 0.3, ? 0.0, 0.0,2

.,.,.,,= 0.,, ! 0., , 0.0,9

~
c,i.,..,SC
. . . . . . . . . .

A“...,,

0.003 0,027 i 0,005
0.003 0.048 * 0.008
0.0,, 0,087 * 0.W5
0,,05 0.013 : 0.00,
0.029 0.066 i ,,,64

. f ,.,1 a,, oz * 0.,0, 0.016 , 0.00,
0.>, + 0.0, 0.002 * 0,002 0.0,0 * 0.00,
,., , ! 0,,, 0.002 i 0.006 0.017 i 0,004
0.,, f 0.,, 0.00, * 0.0 ,.0,4 , 0,,0,

,.58 + 0.03 0.,0, * 0.,0,
0,56 * 0.,,

0.010 * 0.006
0.001+ 0.00, 0.009 i 0.0,2

0.56 0.00, 0.0,0

~

52. s * 1.5
63.0 * ,,,
48,8 i 1.5
14.5 * 0.,
49,7 i *3.6

46.5 * ,,5
50.2 * ,.5
92.2 + 1.5
2,., * ,.5
SL.5 * 5,.,

0 * ,,>
40.5 * 0.8
53.2 * ,.5
31., i 5,,,

43.5 ? 2.2
ho. > * 0.8

4,,0

,0,,

,,73.
,,7,
,,77
,,78
,9?9
,9.”
,98,

,37.,
,,,,.
,9,,
,,,5
,97,
,9,7
,978
,97,
,,80
,,8,

2,8,”

,,73.
*,,,
,975
,,76
,,7,
,,,8
,979
1980
,98,

,,>,”

,,73.
,97+
‘,73
,976
,,7?
,978
,,,9
1,80
1,,,

-7

::

,;
.

;9
,0

H

::
50

0.71
0.61
0.7,
,,52
0,77
1,35
0.5,

,.,
5,5
6.,

10.9
4,,
,.3
,.3

,Z
,5
,,

::
c

1;3
,,7
,50
,1

::
,Z

6.9
4.3
6.3
,.7
3.7
2.7
,,3

,,.6
,0,0
,1.9
,,, ,
,,s
6,6
6.5

;,
25
,

,:
c

is
,03

:2

::
55

2.6
,.,
2.8
2.3
,.6
2.1
, .,

8:8
7.5
,.3
,.,
3.5
,.6
3.,

208
,

K
::
e

,~

9,
,6

:;

:

0.2,
0,37
0,08
0.,0
0.,0
0,,4
0.,5
0.38
0.15

2.4
z.,
,,,
1.,
,.,
2.,
1.*
2,2
,.3

7,
6

;

:
.

z
:
2
2
3,

,.08
0.,,
,.07
,.07

.0.0,
0.,2
0.,0
0,,2
0.15

,.8
,,2
,.,
,.3
,.,
,.,
,.*
, .2
,,,

.,5 cm deep . . . . . ,.,. ” i“ ,9, ,. N. gosr . ..1..,, i“ 197,.“, ,9,, .
b,,,’ ,ep., i, i.. ,. ,,=,,. ,,diu. ,.,, : 238,. , ,,.; ZJYPU, ,.., and 1,,<, , ,3,
..”.,,, ,, . . . ,erf. rme, .
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0.30 * 0.75 ,.42 * 1.72
0,60 * 0.5, 4.0, , 4.,2
,.20 * 2.6* 2.s5 * 2.23
0.0s * 0.,2 0.82 , 0.,5
0.54 * 0.97 2.,, * ,.90

0.06 + 0.22 2.0, , 0.38
3.0 * ,.5, 3.60 * 0.,0

,.28 * 0,8, 6.52 , ,.,8
,.90 ? 0.38 0.98 * 0.,2
,,44 + 2.15 3.,8 * 4.83

0.,, * 0.08 1., * 0.08
0.15 i 0,,5 0.,5 , 0.08
0.,5 * 0.,5 1.,s * 0.,0
0.,5 * 0.0 1.0, . 0.5,

0.08 * 0.,5 0,80* O.,*
0.08 * 0.,5 0,68 * 0.,5

0.08 0.74

1,7
3,

:

E
.

,,,
,,,

:
55
6,

2
,3

0.,,
:: ~,~

0.0,
0.04
0,,8
0,08
0.08
,.08

1,,
,.,,
0,8
1,,

;:;
0.3
0.4
0,8

,,0
,5

:
9

.9

,.7
,,,
,.7
,,,
,.2
,.,
0.2
0.,
0,7
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TABLE 21
P.AII1OACTIV1~ IN VEGETATION

ALPM PC1/G

NO. OF
m

CT ERR
~

~0.28
*0.25

*O.34
*0.28

+0.32
~o.29
‘0.23
iO.29
+0.22
fO.17
+0.30

fO.28
*0.21
iO.33
*0.21
+0.35
*0.22
+0.21

+0.16
*0.23
*0.17
+0.18

H

-0.03
-0.07

0.03
-0.03

0.00
0.06
0.10
0.06
0.00

–0.03
-0.03

0.00
-0.03

0.03
-0.03
-0.03

0.03
0.00

-0.03
-0.07

0.00
0.06

CT ERR
~

+0. 12
to.10

~o.11
*O.11

*0.09
*O.13
*O.]?
*O.13
*0.13
*O.12
to.12

*O. 16
*O.12
*0.11
~0.06
*0.07
*O.11
iO.09

*O.06
*O.13
*0.13
~o.13

ARIT~TIC
~ 2 STD DEVLOCATION

0.20
0.13

0.31
0.16

0.14
0.23
0.19
0.24
0.o9
0.05
0.09

0.12
0.03
0.19
0.08
0.19
0.09
0.11

0.08
0.13
0.10
0.09

*o. 36
*O. 26

20C-F VEGETATION
F 13 1 HI S OF 200-F
F 21 1 Ml S OF ZOO-F

200-H VEGETATION
H 10 1 Ml S OF 200-H
H 22 1 Ml N OF zoo-x

8
8

0.45
0.36

iO.60
*o.32

8
s

0.78
0.31

*O.368
7

0.57
0.58
0.26
0.52

7
:

10
11

+0.30
+0. 14
fo. 12
+0.28

0.20
0.16
0.47P5’14 NEAR lG PUMP II

25 ~ VEGETATION

25 ~ 2 AUGUSTA

25 MR 3 WGLEY

7
7

0.49
0.19
0.60
0.26
0.74
0.23
0.19

15 ~ 5 A1=N ST PK
25~80M
25 ~ 10 ALLENDAJ.E
25 14R12 PERKINS
25 ~ 14 WAYNESBORO

5
5
5
,
;

100 MU VEGETATION
cOL~l.4
GREENVILLE

0.13
0.26
0.16
0.13

516C0N
sAVANNAH

NONVOL BETA PCIIG

CT ERR
~

*2.9
*3.O

*3.O
*3.1

13.0
e2.9
*2.9
‘3.0
*3.2
*2.8
+2.8

*2.9
*3.0
*3.1
*3.3
-3.1
*3.2
~2.9

~3.1
~2.8
*3.O
‘3.0

NO. OF
S

CT ERR
~

*3.6
‘3.8

f3.4
*3.9

13.7
23.9
‘3.6
‘3.8
+3.7
*3.4
*3.5

i4.2
*3.8
+5.2
*3.7
*3.5
i3.6
i3.8

f3.6
*3.8
*3.4
*3.2
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B

20
27

17
28

W

1.8
7.9

7.2
7.5

6.1
3.2
3.4
5.5
6.2
I.1
0.87

0.76
7.8
7.0
9.2
5.9
5.6
3.2

6.9
1.3
6.5
4.9

LOCATION

200-F VEGETATION
F 13 1 Ml S OF 20*P
F 21 1 MI E OF 200-F

11
16

13
15

13

:
15
13
9.5
11

20

:;
15
11
11
16

15
17
14
7.8

zOO-H VEGETATION
H 10 1 Ml s OF 200-H
B 22 1 Ml N OF ZOO-R

8
B

P~T PERVEGETATION
Pp 2 G=ENPO~
PP 3 AIKEN GATE

27
31
22
31
26
15
19

8
7
7
8
8

10
11

F’P6 WILLISTON GA~
PP 8 PAITERSONS MILL
PP 10 ALLENDALE GATE
PP 12NEAR&OO-D
FP IkNE~ lGPUMPM

25 15 VEGET.4TION
25 ~ 2 AUGUSTA
25 ~ 3 LANGLEY
25 MU 5 A1=N ST PK

7
7
5
5
5
7

25~80~
25 ~ 10 tiu~&E
25 MO 12 PE=lNS
25 ~ lk wAYNESBORO 7 28

100 ~ VEGETATION
cOLWIA 4

3
4
3

23
31
19
13

G~ENVILLE
u4CON
sAVMN~

- INSUFFICIENT DATA



LIXATION

ZOO-F vEGETATION
F 13 1 MI s OF 200-F
F 21 1 Ml E OF 200-F

200-H VEGETATION

H 10 1 Ml S OF ZOO-H

H 22 1 Ml N OF 200-8

PLANT PER VEGETATION
PP 2 CWENPO~
PP3 &IKENGATE
f’p6 i.lll,LISTONGA7E
PP8 PA’CTERSONSMILL
PP 10ALLENDALECATE
k’P12NEAR &00-D
PP 14 NEAR lG PU~ H

25 14RVEGETATION
25 UR 2 AUGUSTA
25 MR 3 LANGLEY
25 MU 5 AIKEN ST PK
25 MR 8 OLAR
25 MR 10 ALLENDAI.F,
25 MR 12 PE3.KINS
25 MR 14 WAYNESBOEO

100 ME VEGETATION
COLUM31A
G3EENV1LLE
MCON
5AVANW

L~AT1ON

SPECIFIC NUCLIDES
200-F & 200-13
PLANT PERI~TER

25-MILE mIus
COLUMBIA
G3EENV1LLE
MACON
SAVANNAH

LCCA’C1ON

SPECIFIC NUCLIDES
200-F & 200-H
PLANT PER1M3TER
25-MILE 3ADIUS
COLUMIIIA
GUENVILLE
MACON
SAVANNAU

TABLE 21

WD1OACTIV1~ IN VEGETATION, CONTD

H-3 pcIIML (FEE WATER)

NO. OF
~

6
6

5
7

6
9
7

5
4
4
4
5
4
5

3
3
14
4

170
70

180
52

7.0
3.4
13
7.5
5.8
22
16

1.7
1.8
1.1
8.4
1.4
6.8
1.3

0.40
0.60
0.19
2.2

CT ERR
_

*1.5
*0.98

+1.5
+0.91

fO.55
+0.50
*0.61
*0.56
+0.50
io.70
*0.65

10.41
+0.47
10.39
+0.57
*0.49
+0.47
*0.47

fO.39
+0.39
*0.39
fO.41

15
3.8

11
9.5

1.4
1.7
2.0
0.43
0.00
1.7
2.9

0.17
0.17
0.00
0.32
0.25
0.00
0.13

0.03
0.00
0.00
0.00

CT ERR
U

*0.59
iO.44

+0.55
+0.46

20.39
+0.40
:0.49
iO.41
+0.40
*0.49
*0.46

*0.38
+0.38
fO.38
+0.38
*0.43
+0.38
+0.39

10.47
?0.42
+0.38
*o.&z

ARITII~TIc
= 2 STDDEV

74
20

84
2k

3.5
2.4
7.6
3.6
1.8
8.3 *13
6.2

0.86
0.94
0.64
2.7
0.80
1.9
0.66

0.16
0.23
0.05
0.84

6
8 :;
8 13
2 6.0
3 21

BE-7

CT ERR
~ ~m

i13 2.6
* 10 2.2
*11 1.8
+ 14 3.6
f17 0.00

i8.6 1.7
+10 0.00

PCIIG

CT ERR ARITN~TIc
~ ~ 2 STD DEV

fll 8.5
f 15 11 ! 13
*11 *7.8

*6.5 :::
*38 8.4

*6.2 3.8
*34 4.7

NO. OF CT ERR CT ERR ARITHMETIc
~~ ~~ - = 2 STD DEV

6
8
8

:
3
4

8.6 *5. O 1.2 *6.2 4.5
13 +8.2 1.2 +4.8 6.7 *10
13 *2O 0.00 +6.4 6.7 *10
L4 *4.9 12 +8.9 13
25 *7.3 9.3 *6.7 15
22 *6. O 8.o +6.1 15
20 16.1 0.23 *5.1 8.4

- lNSWFICIENT DATA
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TABLE 21

WIOACTIVITY IN V3GETAT10N, CONTD

LOCATION

LOCA’I1ON

SPECIFIC NuCLIDES
200-F & zoo-n
PLANT PER1~TER
25-MILE RADIUS
COLU~IA
GREENVILLE
MACON
SAVANNAH

LOCATION

SPECIFIC NUCI.lDES
20o-F k 200-H
PLANT PER1~TER
25-MILE RADIUS
COL~lA
GREENVILLE
MACON
s.4v~NAH

UN-54 Pcl/G

6 0.08 *O. 64 0.00 *0.43 0.01
8 0.22 *1.6 0.00 +0. 50 0.08 *0.20
8 0.38 *1.7 0.00 *0.65 0.07 *0.28

0.00 *1.7 0.00 *0.46 0.00
; 0.00 ~0.36 0.00 +1.5 0.00

0.07 +0. 36 0.00 +0.60 0.04
: 0.00 +1.7 0.00 ~25 0.00

6 3.0 +6.3 0.00 *3.3
8 0.90 *4.5 0.00 i4.2
8 0.66 *5.8 0.00 f4.4
2 0.00 i5.8

0.77

0.33 :0.90
0.26 *0.62

0.00 ~3.6 0.00
3 2.8 *7.2 0.00 *5. 1 0.94

1.5 i2.5 0.00 *4.7 0.51
: 0.51 f&.6 0.00 <2.3 0.13

1-131 PCIIG

NO. OF CT ERR CT Em ARITMTIC
~~ -~ ~~ 2 $TD DEV

0.00
0.00
0.00
4.5
0.00
0.00
0.00

*87
*130
ilzo
*29

$180
*7O
+26

LOCATION

SPECIFIC NUCLIDES
200-E & 200-H
PLANT PERl~TER
25-MILE RADIUS
COLUMBIA
GREENVILLE
u4c0N
SAVANNAH

CS-134, 137 PCIIG

NO. OF CT ERR CT Em ARITmETIC

~ m~ ~~ ~ ~ 2 STD DEV

6 0.74 *O.51 0.00 *0.66 0.47
8 0.68 +1.8 0.00 iO.64 0.31 +0.46
8 0.78 *2.0 0.00 *0.69 O.lk
2 ‘0.45

*0.k8
0.26 0.00 ‘0.85 0.13

3 0.14 *0.67 0.00 *0.63 0.05
o.lk9 +0.61 0.34 +0.52 0.43

: I.k io.31 0.00 *1.9 0.46

SPECIFIC NuCLIDES
200-F 6 zoo-n
PLANT PER1~TER
25-MILE RADIUS
COLU~lA
GREENVILLE
WCON
SAV~NAll

6
8
8
2
3
3
4

13
12
8.0
4.0
6.8
2.5
2.1

i3.7
*3.2
13.8
t2.3
+3.7
*1.6
*1.5

0.00
0.00
0.00
0.00
0.00
0.24
0.00

*2.7
*2.7

*11
+4.6
~5.3
*2.6
+4.3

3.9
2.6
3.7
2.0
2.5
1.5
0.93

*8.3
*5.4

- INSUFFICIENT DATA
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TABLE 22
R4D1OACT1V1TY IN SOLID WASTE STOUGE FACIL1w VEGETATION, pcilg (WY weight)

(Inside Fences )

Sample Number

A
2

:
4A

5
6
7
8

8A
9

9A
11
12
13
14
15
16
17
18

19A
20
20A
21
22
23
23.4
24
25

:;
28
29
30
31
32

25-Mile radius

(Reference)

cO.18
0.32

<0.16
0.55
0.19

<0.18
<0.09
<0.13
<0.18
<0.09
0.13
0.42
0.29
0.26
0.29
0.16

<0.06
<0.11
<0.17

0.62
0.26
0.23
0.23
0.39

<0.19
<0.09
<0.11

0.32
0.32
0.16
0.32
0.19
0.48

<0.15
0.32

<0.15
0.06

Nonvolatile

Beta

12
1&
25
44
9.3
9.8
8.5

20
21
24
18

199a
12

259a
330,
20
15
12
11
16
19
20
11

8.1
26
12
15
11
18

8.4
8.1
6.1
12
5.9
9.6
9.0
7.1

o.60b 88b

~

.9.7

.7.9
<8.2
<14
9.0
13
24
12
36
<8.9
<7.1
12
.7.7
15
9.2

<8.1
<8.2
<13
<10
<13
<23
<25
<10
10
<8.6
<6.2
<13
11
21

<10
<10
<7.6
5.0

<8.1
<6.7
<7.1
<12

25C

_

<1.0
zO.8
<0.8
5.5
0.9

cO.9
<1.2
<0.8
<0.5
<0.9
.0.7
5.1

<0.8
2.4
3.8
8.2

<0.8
<1.3
<0.9
<1.3
<1.4
<1.3
<1.1
<0.9
<0.9
<0.6
5.0

<0.8
5.1

<1.0
<1.0
<0.8
0.5

<0.8
<0.7
.0.7
<1.3

1.4~

~ Primarily sr-90.
Maximum 1981 values found i. 25-mile radius samples collected near Highway
78 beeweem Willist.. and Aiken.

c Ma.im.m 1981 .ffsite value found at Greenville, SC.
d Maximum 1981 offsite value found at Savannah. GA.
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TABLE 22

UVIOACTIVITY IN SOLID WASTE STOUGE FACILIR VEGETATION, CONTD
(Outside Fence.)

NO. OF
LOC4 71OH

~;%E?R $T2E~R AR1l HflETIC

~ m~xlnun CL MINIMUM MEAN 2 STD DEV

811P.l AL G. lJEGEIAT1~N
EUKIk L GEOIINU ; 0.75 10.34 0.03 10.11 0.27 :0.46

8U%1AL GROUIID 2 0.9< +0,37 -0.03 jO .12 :::; -

BURIAL GzOUND 0.58 >0 .30 ~::~ frJ .11 to .36

BU?.l AL GEOUIID ; : o.7a <0.34 fo .14 0.27 fo .54

BURIAL GE OU!ID ~ 8 0.84 fO .36 -;::: fo .15 0.27 ~0 .60

BURIAL GROUND 8 0.65 fO .32 ~0.09 0.15 io. +z

BUEIAL GRDUND 7 9 0.62 10.31 0.03 jo .11 0.16 :0.38

BURIAL GRDUtlD 8 ; 0.58 iO .30 -0.03 ~0 .15 0.15 *O .38

BURIAL GROUIID 9 0.78 io .34 0.03 fo .18 0.26 jO .64

BURIAL G?.OUIID 10 8 0.65 fO .32 ~::~] iO .06 0.29 10.50

8U%1AL GRDutl D 11 8 1.0 fO .38 jO .12 0.28 10.76

BUEIAL GROUND 12 : 0.78 10.34 -0.07 <0.10 0.28 fO .60

BURIAL GROUND 13 0.88 iO .37 0.03 fo .1, 0.29 iO .60

AU ERA$E 8.24 10.54

“oNVO1 BEIA , F’C1/G

No. OF CT%ERK CT ERR “ ;~l THME; IC “

10 CA TIOII sbflPLE5 MAXIMUM MINIMUM 95%

BE-7 PcT/G

HO. OF CT ERR cT. ERX ARITHMETIC

LOCATION SAMPLES MkXIn UM 95% CL MEA14 2 SID DEVMI NIUM~ —

UIAL G, VEGET&TION ~ ~1
BUP.l AL GROU>l D 1 >11 <.7 ~13 10 512

BURIAL GROUIID 2 .s 26 :12 0.04 38.5 ;:: f18

8UP.l AL G20U11D 3 8 :7.3 y::o 19.5 *9.1

BURIAL G%OUlt D 4 8 ;: 212 i4.8 8.9 flz

BUEIAL GROU!lD 5 8 f7.4 ;:: 15.9 7.8 <9.5

BUR1hL GPOU$ID b 8 ;: tlk 14.8 12 113

BURIAL GROUtl D 7 8 17 113 0.00 f~.9 11 !1 1

BURIAL GR3U!!D 8 8 16 i13 ;:; O f19 6.6 f9.8

BURIAL GROUIID 9 8 il 1 14.8 12 flz

UUR1k L GE OUIID 10 8 ;; f14 0.00 f33 6.8 t13

BURIAL GROUIID 11 8 5.9 ilz 0.00 *20 2.3 f5.0

BURIAL cROUIID 12 8 3.9 112 0.00 ~28 1.2 *3. $

BURIAL GROUND 13 8 16 t9. o 0.00 11.3 7.4 ilo

AVERAGE 7.8 112

NO. OF
(Ochl lo.

CT EP,R CT ERR AEITH?E1l C

S*3PLE5 MAX1MU3 ME,,I 2 5TD DEV95%c~ 9~~c—

BUerAL G. UEGETA1l ON ~ ,2
DURIAL GROU)t D 1 ?5.1 :::0 ~,.1 5.3 !8.1

BURIAL GKOU!ID 2 8 16 *9.6 :6.0 6.7 i8.9

BURIAL CEOUND 3 8 1* t4.7 0.00 :$.9 ;:: 29.7

BURIAL G? OU12D 4 8 14 :5.1 0.00 f8.0 f8.3

BURIAL GE OUIID 5 e 14 15.1 0.+7 <3.5 6.0 f9.4

EUR1.t L GQ.OU}ID 6 & 19 i5.5 0.32 !6.1 ~:~ il 3

BURIAL GF.OUl10 7 8 9.7 15.2 0.00 ~8.3 t,.1

BUR14L G20U11D 8 8 9.0 :8.7 0.00 ~8.4 5.3 <7.5

BUZ1fi L GROUIID 9 8 8.5 t4.9 0.00 :7.4 3.3 !5.8

BURIAL GE OU!{D 10 8 5.3 f4.8 0.00 ~, 5 2.4 :3.9

&UQ.l UL GROUND 11 8 10 i5,0 0.00 f3 o 4.3 18.9

BURIAL GROUtt D 12 8 16 i5.3 0.00 f,. + 4.8 f12

BURIO, L GRCU14D 13 8 15 *5.2 0.00 jl.1 5.8 f12

,~JER AGE
5.0 i9. o

INSUFFICIENT DATA
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TABLE 22

RADIOACTIVITY IN SOLID WASTE 5’tOWGE FAcILITY VEGETATION> CONTD
(0. teide Fcocee)

MN-5* Pcr /G

NO. OF
LO CbTIOtl

;:%E;R CT ERR AR IT HMET1.C
SAMPLES MAXIMUI1 ~ 95Z cL MEAN ~

BURII, L G. vEGETA710M
EI, RI, L GE OU:4D 1 8 0.11 iO .44 0.00 10.95 0,03 *0.12
8UK1AL GZOUMD 2 8 0.25 fl. a 0.00 ill 0.03 10.18
BURIAL GROUND 3 a 0.10 jO .99 0.00 io .74 0.02 iO .06
BURIAL GROU1lD 4 8 0.06 :0.43 0.00 10.97 0.01 IO, DQ
B“I?l AL GPOUIID 5 0.23 !1.4 0.00 fl.3 0.05 iO .16
E“RIAL GEOUtl D 6 : 0.16 fl.6 0.00 iO .94 0.04 :::::
EuEIAL GRDU!l D 7 8 0.15 il. ] 0.00 iO .91 0,04
BURIAL G,?OUI!D 8 8 0.26 *0.70 0.00 :1.0 0.04 *O .18
BURIAL GROUND 9 8 0.12 fO ,38 0,00 iO .85 0.02 ?O .10
BURIAL GROUIID 10 , 0.17 tO .49 0.00 *1. O 0.03 10.12
E“RIAL GROUbl D 11 8 0,03 :0.43 0.00 il.7 0.00 io .02
BURIAL GROUND 12 0.00 :0.43 0.00 jo .64 0.00 :
BURIA; ,:; ;;; D 13 ; 0.15 ~o.39 0.00 iO .73 0.03 ~o.lz

0.02 !O ,11

ZR-95, NB-95. FC1/G

NO. OF CT ERR
10 CATION

CT ERR ARITHMETIC
5A flPLES flh XIM[,” 95% CL “IN IMUM 95% cL ~ 2 STD Ev

6.7
9.1
6.?
5.1
7.$
8.8
5.2

10
5.2
3,8
6.3
4.8
4.$

fO .74
il.8
il. ]
ill
11.4
11.5
fl.2
to. 92
!O .73
fl.1
il.8
11,4
>0 .70

iu .94
!O .96
t2.4
+0.43
>0 .53
~o.43
10.98
to, 94
10.98
il, o
+0.93
10.93
10.45

i4.8
i6.3
:,.7
:3,9
15.9
f6.8
i3.7
i6.5
ft. ,
t3.2
15.0
13.3
:3.1
*4.7

WUAL G. VEGET,T, O,
EUZIAL Gzou,!n , 8 1.6 t3.8 0.00 ~4.8 0.30
BU%l AL GE OUllD 2 ~:.3

11.0
:3.3 0.00

BURIAL GROUND 3
f3. o 0.41 to .98

:
EURIAL G,0u,4D <

f3.6 0.00 :3.1 2.2 16.8
8 1.6

BU!?IAL G, O”,, D 5
12.2 0.00

8
f3.5 0.57

3.5
11.3

*9.5 0.00
BUR1&L GKO”,, D 6 8

!3.7 1.0
2.0

+2.2

BURIAL GROUI, D 7
!5.5 0.00 f3.7 0.56 :]:;

8 2.8
BUEIAL G, OUI<D 8

i4.0 0.00 17.0 0.86
8 +.2

BURIAL CEO”,(D 9
:3.5 0.00

8
13.8 1.7

2.4
f2.9

BuRIAL Gzou ItD >0
:3.8 0.00 f4.1 0.66

1.6
fl.7

+3.7 0.00 i7.6 :::2
BURIAL GROU1lD 11 : 41

*1.1
:5.5 0.00

EURIAL GKOUIID 12 s
il 0

47
f31

BU21AL GROUND 13
<9.4 0.00

8
t6.4 ,1

9.7
137

AVERAGE
!,.6 O.BO +3.1 2., i6.8

2.4 ~1,,

,s-,37 Pcl/G

No. OF CT EKE
lCCAT IO), ~

CT E3R AR IT HKETIc
~ 95% c MI NIML, M 75.J C MEAN 5TD DE”

~g;:: :io.v::ET; TIol.
8 1.3 iO .78 0.35 iO .58 0.65 20.6+

BUKIAL GROUND 2 1.3 11.3 0.19
8URIAL GROUND 3

10.48 0.73 iO.96
; 0.90 >0 ,71 0.00 11.2 0.31 >0 .58

EUEIAL GROUND $ a 2.0 fO .36 0.1+
BUEIAL GROUND 5

il. o 0.81 il.2
2.1 10.55 0.31

BURIAL G? OU,ID 6
:0.49 0.75 ill

; 1.0 !O .54 0.00 iO .50 0,42 fO .60
BURIAL GROLI IID 7 8 6.5 iO .71 0.33 iO .48 1.2
OUKIAL GI?OUND 8

*4.3
8 1.3

8“RIAL GP,0U!4D 9
io .48 0.00 fO .42 0.72

8
:1.1

1.8 iO .56 0.27 iO .49 0.89
BUZIAL GE OUIID 10

11.2
8 2.1 <1.7 0.06

BURIAL GROUND 11
iO .47 0.73 *1.3

3 0.33 fO .47 0.00
BU21, L GROU,<D ,2

il.3 O.l G :0.30
8 3,5 il.3 0.00

8U, IAL C,O”,D 13
fl.1 0.83 12.6

.9 1,2 io .53 0.00 fO .50 0.45 11.0
AVERAGE 0.66 il.4

UJRIAL G. VEGET AT TO,
EURJ, L .,0”, <” , 8 11
BURIAL GE” U!, D 2

i2.9 0.00 t5.3 +.3 t7,8
8 15 i3.6 0.00

BURIAL GE OU11O 3
i6.4 4.2 i9. .s

8 10
BURIAL GRD”,8D +

f2.3 0,00 13.0 3,5
7.7

18.6
i2.7 0.00

BU81A1 GROUI{D 5 ;
j2.4 2,9 f6.3

9.2 12,2 0.00
BURIAL GROUND 6

i5.8 4,2 t6.5
8 :3.7 0.00

BUR14L GROU,4D ,
<4.3 4.2

8 ;:
:8.1

8UR1k L GROU, D 8
23.8 0.00 f2.6 6.4

15
118

i2.5 0.00
BUEIAL GROUND 9 : 2.9

i2.2 3.6 i9.9
12.7 0.00

EURIAL GROU1!D 10 8
~,.3 4.6

1~
i6.6

:3.0 0.00
BURIAL GP,O”I, D II 8

:8.6 3.1
6,5

19.2
i3.6 0.00

BURIAL GROUND 12
f6,5 1.8 1%. ,

8 6.9 i5.3 0.00
BURIA; ,;:;;:D 13

i6.3 1.6 i6.3
8 6.7 12.5 0,00 12.2 3.2 i5.3

3.6 i8.5

- IIISUFFICIENT DAT. 142
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TABLE 22A

P.AD1OACT1V1TY IN STEEL C=EK VEGETATION

ALPHA PC1 ,G

HO. OF ::, E:R CT% ERR ARITHMETIC

LOCATION ~~ MINIMUM MEAN 2 5TD DEV

ZEEL CK VEG_
sTEEL CREEK 0 11 0.84 10.50 :::;; fo .18 0.33 iO .70

sTEEL CREEK 1 11 0.19 fO .49 iD .23 ~:~~ iO .64

sTEEL CREEK 2 11 0.91 tO .52 :;::; iO .27 10.62

STEEL CREEK 3 11 0.54 fo. so iO .30 :::: :0.34

sTEEL CZEEK ~ 11 0.98 fi:~: -0.07 10.30 iO .60

sTEEL CREEK 5 11 1.2 0.00 :0.19 :::; fO.7f,

sTEEL CREEK 6 10 1.3 iO .62 ‘::;: 10.18 iO .90

sTEEL CREEK 7 0.76 io .48 10.33 0.29 iO .44

sTEEL CREEK 8 ;: 0.7+ 10.55 ;:~~ fo .19 0.33 iO .46

sTEEL CREEK 9 10 2.1 iO .76 iO .29 :::~ il. z

hvEI?[. GE <0.69

zEL CK VEGETATION
sTEEL CKEEX O 11 1400 126 110 18.8 400 3810

STEEL CREEK L 11 yg: il 9 66 i7.7 270 1440

sTEEL CREEK 2 11 118 :: ib.7 190 i300

sTEEL CREEK 3 11 430 115 i6.8 160 i280

sTEEL CREEK 4 11 530 117 17.4 210 >300

sTEEL CREEK 5 11 370 f15 :: t7.1 160 *190

sTEEL CREEK 6 10 280 >13 2.1 i5.8 79 i160

sTEEL CREEK 7 10 110 i9.6 ‘0.11 i5.7 ~, 3

sTEEL CREEK 8 10 230 *11 20 1?8 i140

sTEEL CEEEK 9 10 230 *11 24 2:; 120 >140

AVERAGE 170 2390

K-40 PCr, c

NO. OF ~;7E:R CT ERR ARITHMETIC

L“c, TION ~~ L MINIMUM 95X CL ~ 2 SID DEV

a.EL CK. VEGETP,T101 ~, ~.
5TEEL CREEK o 117 0.00 ?9.4 2.7 118

STEEL CREEK 1 11 8.8 17.3 0.00 <8.3 ~:; f6.4

STEEL CREEK 2 11 2+ t6.2 0.00 *9.4 114

sTEEL CREEK 3 11 La f6.8 0.00 i7.4 ::; il 1

sTEEL CREEK 4 11 ;; t6.3 0.00 i7.9 3,2 i13

sTEEL CREEK 5 11 17.1 0.00 fl 1 f13

sTEEL CREEK 6 10 f13 0.00 19.5 ::: t13

STEEL CREEK 7 10 ;: f13 0.00 i5.5 tl 9
5, EEL CREEK 8 10 11 !6.8 0.00 i8.9 ~:: ia.7

sTEEL CREEK 9 10 12 i6.5 0.00 17.0 ~., i9.2

AVERAGE t13

SEL CK. vEGET,4T10N
sTEEL CEEEK O 16 iO .83 0.00 :5.3 1.5 i9.9

sTEEL CEEEK 1 :: 2.7 10.81 0.00 i4.7 0.25 tl.6

5T5EL CREEK 2 11 5.4 10.52 0.00 is.1 :::j f3.2

sIEEL CREEK 3 11 5.1 fo .63 0.00 :4.0 13.0

51 EEL CREEK ~ 11 :0.52 0.00 24.3 0.46 f3.0

STEEL CREEK 5 11 2:! io .65 :::: 15.9 0.55 13.3

sTEEL CREEK 6 10 2.9 10.69 i2.5 ;::5 iz.1

:;::: :;~:; ; 10 12 fo .66 0.00 13.1 i7.5

10 3.5 fo .75 0.00 24.9 0.60 i2.5
ST EEL A;:; ::E9 10 2.7 tO .69 0.00 13.9 0.27 tl.7

0.66 ~4.5
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TABLE 22A

WD1OACT1V1TY IN STEEL C~EK VEGETATION, CONTD

wEL Ct. VEGETATIO!I
STEEL CEEEK 0 10 50 f3.8 0.00
STEEL CREEK 1

~:; 19 i35
10 38 i2.7 0.00 9.7 iz 4

STEEL CREEK 2 f2. o 0.00 +?9
SrEEL CREEK 3 i: ;?

6.1 ilz
:4.3 0.00

5TEEL CREEK 4
-i3. l 14 137

f2.5 0.00 f2.8 8.7
:: :;

ils
STEEL CREEK 5 22.6 0.00 t3.6 7.4
STEEL CREEK 6 9

i14
5.< iz.1 0.00 i2.6 1.7

STEEL CREEK 7 9
13.6

iz. a 0.00 i3.0 2.5 19.6
STEEL CREEK 8 9 ;; !3.9 0.00 t2.7 6.6 i16
ST EEL A;:;::E9 9 17 ~2.9 0.00 *3.5 7.6 i16

8.3 *2.?

SR -89, 90 PC1 /0

NO. OF CT ERR
~

CT% ERR ARITHMETIC
5Afl P& MAX1mUM ~ fllNIMu ~ ~DD~ E

5TEEL CK. VEGE1A11ON
STEEL CREEK 0 ;; 6.9 i6,3 :;:: f7.4 :::9 i5.2

STEEL CREEK 1 9.9 f7.9 *7.4 t7.6

51 EEL CREEK 2 11 5.9 17.8 -+.1 15.5 1.2 f5.6

STEEL CREEK 3 10 6.3 j7.7 -3.7 i7.4 ~:;5 14.8

57 EEL CREEK 4 11 8.1 i6.3 -4.2 !7.4 i6.2

sTEEL CREEK 5 8.6 ~,.9 -3.3 16.1 2.2 f6.3

STEEL CREEK 6 ;: 6.9 !6.1 :~:: :5.9 0.54 !5.1

STEEL CREEK 7 10 5.3 i6. O i5. a ::)9 :4.4

STEEL CREEK 8 10 9.7 i7.9 -2.2 16.0 i8.4

STEEL CREEK 9 10 5.3 :6.3 -2.6 i4.9 1.4 ~q.i

AVERAGE 1.4 f6. O

RU-10>, 106 , PcI, G

NO. OF CT ERR
LOCATIOI1 5A11PLE5 N, X1llUM 95% CL

CT ERR AR1l HtlETIc
MINIM M ~ MFAN 5TD D V

STEEL C~
STEEL C?EEK o 0.00 jo .70 0.00
STEEL CREEK 1

16.5 0,00 -
;; 3.9 i5,7 0.00 i18

STEEL CREEK 2 11 0.00
0.35 i2.3

:5.7 0.00
5TEEL CREEK 3

f3.7 0.00 -
11 0.00 f5.7 0.00 f4.6 0.00 -

STEEL CREEK < 11 0.00 i5.7 0,00
STEEL CREEK 5

*3.7 0.00
11 0.00 *5.7 0.00 ~4.6 0.00

STEEL CKEEK 6 10 3.+ f4.8 0.00 17.4 0.34 iz:l
STEEL CEEEK 7 +.4 *6.5 0.00 +4.8 0.52
STEEL CZCEK 8 :;

*2.8
4.4 15.1 0.00 *7,8 0.44

5TEELA;~~~~G9 10 4.4
i2.8

i4.9 0.00 17.2 O.*+ 12.8
0.20 jl.8

C5-137 PCI, G

~jzE~R CT ERR AR ITHME1l C
MINIMUM 95’. c ~ sTD DEv

No. of
LOC, TI”,4 SA!3PLES M, X1l~UM

STEE~03 ,, ~ooo
51 EEL CRFEX o i13 180 f2.4 680 *990
STEEL CREEK 1 ta. o 12.9 310

;; ;::
>540

STEEL C8EEK 2
STEEL CVEEK 3

!4.1 1;; A1.8 180
11 1000

1120

51 EEL CREEK 4
ilo i1,9 370 1580

STEEL CREEK 5
11 530 :6.1 l!: 11.9 260 1270
11 630 i,,8 ;g 11.9 250 f340

STEEL cfi EEK 1, 10 450 t5.6 *1.1 100 >270
STEEL CREEK 7 10 273 15.1 0.47 io .44 i160
STEEL CREEK 8 +50 i6.9 38 il.5 1;;

;; 320
i300

S1EELA:~;~~E9 :5.5 47 il.7 ;:: !190
isso
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TABLE 22B

SMRY OF CS-137 IN STEEL CREEK VEGETATION, pCilg (DRY WEIGHT)

sample

~

o

:

3
4
5
6
7
8
9

Average

sample
~

o
1
2
3
4
5
6

:
9

Avera~c

$ample
~

0
1
2
3
4
5
6

;
9

Average

1972
Max A“ E

1,800.

8,500

5,700

3,300

680

4,900

3,90o

3,700

2,500

1,000

600

2,200

1,000

1,300

220

1,960

1,100

1,600

1,100

260

970 310
1,600 360
4,800 890
2,500 660
5,670 1,100

380 150
160 20
750 150
800 450
800 3&0
820 360

1,530 770
760 290

1,100 460
1>500 380

900 210

1,550 340
320 120
850 360
610 280
420 210
830 220
530 240
&80 190
550 210

1,500 510
2,700 1,100
2,000 660
1,300 570

540 160

1,130 630 340 240

1974
~ a

1,700 380
1,100 280

&30 160
430 210

1,100 310
340 210
780 260
46o 220
280 130
48o 190

1975
~ %

830 240
890 220

1,000 240
1, 100 380

450 180
590 200
410 160

1976
Max Avg

1977
&% Avg

3,400 1,000
6,200 1,300
5,300 1,800
1,000 420
1,400 410
1,100 420

360 220
550 250
780 220
490 210

1>380
430

1,100
900
950
350

1,600
350
370
480

320 220

300 110

450 190

235 214 270

1981
Ma. A.?,

625 290

1979
Max Avg

1980
Max Avg

610 110
900 270

,500 310
890 250

480 240
410 190
410 210
770 310
440 260
790 320
660 190
k30 150
480 180
510 260

1

540 200
710 210
620 130
260 83
290 110

600 l&O 320 200

180 230 260
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—r

—

_

*,.,
io.78

3.8
s,,
,.4
1.,
,.3

,;

,.00
0.00

-1.5
0..0
0,00

i,.,
$,.5

+,.7
*,.1
,,.,
*,.7
,,.1
-2.,

0.00

0.,4
1.2
0.,6
0. ?2
1.1

+,,,
,28.0
0.81

,,,1

+6.5
0.,3
,,,
+0. 92

*,.5
,5.6

Na. 0, c
LCCA,,ON j

“,,,w.,,
........ ,. *2.3 -1.1 *,.97
uLmKs 3, z 1;:; %2.9 5.1 ?2.7 :::
WILL, STON, sc 6 12.0 *2.8 0.76 io.98 7.9
AUGUSTA . . ,0.0 iz. s 0.00 *L,, 5.7
,, Mm, G* : 9., *3,9 -0.0, +0.00 5.9
.,,,, s,0s0, u s 4,> +2,0 -0.1, 5,.98 1.,
M,,@MA. D, ST,lBUTOR ) 9.9 i,., -0,2, +0.50 3.4

. . . *5.4

,,
,6

12
,3
,,
,

0.3, E;Y 0.,3
0.5, o.Qq 0.,4

,,, ,., 0.3,
0.35 0., 0.2,

. . s

. a a

.s-,,7
0.,0 ,.03 0.05
,.,, 0.0, 0.,,

0.03 ,.,2 0.0,
0,03 0.03 ,.03
0.04 0.02 ,.03
0.,4 0.0, 0.03

Z,-, m-g,
0,07 0,05 0.07
0,,6 0.06 0.16

0.25 0.06 0.14
0.07 0.07 0.07
0.,, 0.0, O.W
o.on 0.04 0.0,

,,-,4, 1,4
0,32 0,18 0.26
0,,, 0.14 ,.19

0.12 0.,4 0.,4
0.,7 0.,7 0.,7
,,,3 0.12 0.16
0.,4 0.12 0.16

0.7 :; ’O’ 0.6
0.4 ,.3 0.4

0.4 0.3 0.4
0.6 0,3 0.4
0,6 0.3 0.4
0.6 0,3 ,.4

,.,,, ”., ~~y, ,.,,W.,..
7., ,.8
6.6 0.6 ,.,

,., 0.4 2.,
3., 0.5 ,.,
3.0 ,.0 *.2
a . .
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TA8LE 25
R.4D10ACT1V1~ IN DEER AND HWS

No. of CS-137 C...entrati,., pCilg

W * @ ~ &a–

1,791 Deer 47 1 8?10

33 Hog, 10 1 3?5

aAver.ge (+ ) 2 sigma standard deviation of the average.

TABLE 26
SWRY OF CS-137 IN DEER, pcilg

N. of

~

1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979

1980
1981

Deer Killed Averax.
~ ~K ~ ~~

198 .10
541 6

1,032 9
669 34 23
889d 31 ;; 15
864 33 18 20
865 42 11 21
808

1,158
1,551
1,391
1,357
1.271
1:287
1,079

961
1,791

72
78
89
42
35
41
36
57
51
32

8
6
5
,

Ii
10
5

10

10

8

11

16

1?
16
16
11

12
9
8

10

24
104b
74c 80

204C 72
77. 57
48 42
38 32
31 49
52 23
36 38
41 36
42 25
65 21

98 29

98 32
47 18

.so. th Caroli. a coastal Plains.
bKilled alo.x Four Mile Creek.
cKilled near Steel Creek.
‘Approximately 20% of deer monitored before 1969; each deer monitored
since 1969.

TABLE 27

liAD1OACTIVITY IN DUCKS

COmom Name

Horned Grebe
Ruddy

Horned Grebe
Buffle-Head
Ruddy
Uuddy

Hooded Merganser

a WA = w,., A,m

N& = %rth *.m

HA = “o, A,m

(Wet Weiaht)

Number
L.cations of sample.

Par Pond WA 5
Par Pond WA 3
Par Pond NA L

Par Pond NA 1

Far Pond N& 3

Par Pond HA

steel creek ;

CS-137 in Flesh, pCi/X
Max im.in Minimum

3.03 ~ 0.14 1.56 z 0.10
3.22 : 0.13 1.42 : 0.10
1.77 ~0.11 1.77 + 0.11
1.95 ~ 0.11 1.95 T 0.11
1.91 ~ 0.10 0.70 ~ 0.07
0.66 ~ 0.07 0.66 + 0.07
0.91 L 0.07 0.91 ~ 0.07
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T,”L,: ,8

MD1”AC?lV1,YIN ?1S,FRO.POND, ST.,.”,___-____-a _ , AND.“S 5A”,,..” .,”,,,PCi/S

,,,.,.. ,,, .“, s=..””.,

E,...

B==..
,ss5
Cra,pie

1.4, * ,,7,
5.,9 i 0,46
0.,s * 0.,,
0,76 * ,.*,

1.,3 * 0,3,

0.62 * 0,05
0,67 * 0,’,
0.05 i 0.04
O.*8 * 0.05
0.05 1 0.02

0.11
: : 0.,,

O.ob + 0.08
0 i 0.01

0 * 0.12
0.62 * 0.05

0 * O,ob
0 i 0.03

0.28 * 0.05
0.01 * 0.02

0.,6 * 0,64
0.36 t 0.06
0.2* * 0,6,
2.88 * 0.11
0.06 * 0.09
0.,, * 0,05

0.,3 * 0.46
0.05 * 0.,7

0,0, * 0,0,
0,04 + ,.08
0.0, ? ,,0,
0.0, i 0.0,

0,,9 i ,.,8
0.86 * 0.,0

0 * 0.0,
0.,, i 0,09
0.,, + ,.,8
O,*2 t 0.0,
0.12 * 0.08

*.6
3.5
4.,

Z*O
,06

70

,,

,.4
3.5
0.7

25
,,

0,,,

0 i 0.05
0 + 0.08

0,0: : ::2
0.06 i ,.09

0 * 0.02

0 * 0.27
0.0, i 0.07

0 * 0.01
0.,1 * 0.02
0.,, * 0,02
0,0, i 0.0,

0 i 0.,,
0 i 0.19
: : 0.,1

0.,,
0 * 0.,0

0.0, : 0.01
0 * 0.,,

6 i ,.50

0.15 * 0,20
0.03 * 0,08
0.08 * 0.0,

11 . ,.0
,3 , ,.0

0.,3 , ,.20

0.11
0.31
0,06
0.21

0.32
0.62
0.11
0.03
0.2B
0.03

0.09
0.12
0.10
,.45
0.06
0.05

0.10
0.03

0,01
0.02
0,0,
0.02

0.04
0.,0

0.0;
,.04
0.06
0.03

3,8
2.7
,.,

,ti
58

,7

,.2
0,8
0.,

,7
,3

0.58

0.79
1.78

0.>8

0.85

0.28

0.13

0.09

0,,5
0.03

0.,,
0.41

0,07
0,13
0.0,

2.7

,02

3.7

,0



TABLE 28

KAD1OACT1VITY IN FISH FROM PONDS, STREAMS, AND THE SAVANNAH RIVER pcilg, (Co”t,d)

Locacic..

Above SKP

Bream
Catfish
Other Species

Adjacent co sw

Bream
8,,s
Catfish
carp
ocher species

Below SW

Brea,n
Catfish
Other species

Clark. Hill

Bream
B.,s
Other specie.

between SM and Sa”atlnah

Bream 2

Bass 2

catfish 2

CT ERR
~_ 95% CL

13-3,pcilml
CT ERR Arithmetic

Minimum e

3.65
3.02
3 .lk4

5.55
1.83
6.49
12.04
3.17

4.10
3.06
3.63

3.86
4.95
4.63

3.29
3.I.2
3.22

carp 2 3.b5

E, 1 1 1.77

Mullet 2 3.59
Other species 2 2.17

0.43

0.42

O.ks

0.64

0.60

0.46

0.55

0.42

0.45

o.&4

0.45

0.45

0.46

0.46

0.&9

0.49

u.48

0.49

0.6o

0.49

0.60

O*
0.64 f
0.58 ?

1.55 *
1.83 i
4.49 t
12.04 !
3.17 *

1.94 *
3.06 *
1.02 *

3.86 ?
1.02 +
4.63 2

2.11 i
1.92 f
2.60 !
1.86 *
1.77 *
2.29 +
1.52 !

0.57

0.40

O.&o

0.59

0.60
0.46

0.55

0.42

0.40

0.4A

0.39

0.45

0.59

0.k6

0.60

0.60

0.48

0.60

0.60

0.60

0.59

~

1.60
2.17
2.11

3.77
1.83
4.49
12.04
3.17

2.76
3.06
2.86

3.86
2.98
4.63

2.70
2.67
2.91

2.6b
1.77
2.911
1.84

2 Std De”

2.91

1.63
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I

I

I

- ho analyses.
a value in parentt!ese.is number of fish analy.ed.
b tt..thly Combos. te by location.
C Accributed primarily to one f.sh that I!ada COnce.traciom of 150 pCi/g.
a o“Ly one analyses.

TABLE 30

SU~RY 0? TRITIuM IN FISH

TABLE 29

SUMUARY OF 8AD1OACT1V1TY IN FIStl

LoCation

Steel Greek at Uoad A
S,..1 Creek mea, mouth
Four Mile Creek at Koad 3
Four kzileCreek at C.SS.1 ,S Pond
Far Po!,d
Fo”.aB
L.... ,rllreeRuns at Patterson’s Mill

Sav.m.ah River above plant
SavatlnahRiver aadacent t. plant
Sava.nah River below plant

Location

Steel Creek at Road A

steel creek “e.. mouth
Four fi,.leCreek at Road 3

FOUr Plilecreek at C.SS.l,S Pond
Par Pond

S?.. . . . . . River above plant
Savannah River .a]acent to plant
savannal,River below plane

C.-137 in F1e8h, Aver.xe pcitga
1971 ~ ~ 1980 1981

207 (181)
14 (51)
90 (105)
12 (104)
18 (58)

10 (69)

2.1 (17k)
3.6 (75)
3.0 (240)

28 (49)
1.1 (63)
32 (31)

1.4 (7*)
15 (74)

180 (7o)
14 (10)

0.1 (87)
0.2 (55)
0.2 (90)

5 (21)
1.8 (10)

Y (7)
1.1 (12)
1.0 (28)
88 (16)
&.7 (22)

0.6 (16)
0.4 (9)
0.2 (4)

12 (8)
0.6 (22)
10 (5)

0.5 (18)
3 (39)

69 (47)
2 (6)

<0.4 (42)
<0.2 (39)
<0.2 (32)

17 (3)
0.8 (26)
15 (8)

0.6 (2)
2.6 (14)
80 (22)

0.2 (65)
0.2 (62)
0.3 (68)

sr-89 ,90 in none, Average pcilg
b

1971 ~ 1979 1380

110 8
30 9

205 520
98 38
26 12

180
13 17

11 4.5
10 3,5
8 3,s

2.5
4.3
413

17
4.5
104
3.0

2.3
20C
7.8d

350
22
11

230

1971
1972
1973
1974
1975
IY76
1Y77

1978
1979
1980
1981

9
5
8
33
9
2b
a
~

7
4

3
k
2
4
5
5
8

15
16
lb
54
6

10
24
a
16
17
12

8
7
6

12
3
5
11
4
5
5
5

11
17
1>
12
12
16
20
7

6
4
2

a Fi#h .Olle.tie.s i. 1978 were small
and in some instances only one sample
for a location.
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TABLE 31
RAD1OACT1V1TY IN ALCAEa, pcifg

(Dry Weight)

C,-137

No. of CT ERR CT ERR
L.cat ion ~- == = ~ 2 STD De.

Par Pond 23 220 *6O 4 i 10 65 * 100

Lo” Three Run, Creek

(Patterson’s Mill) 12 270 +60 0 i 10 45 i 160

Steel Creek (Mouth) 26 410 f30 0 i6 33 *L70

aOther gannnaennniters w,,, less than the lowest detectable concentration.

CS-137 in Algae Su-ry, pCilg

LoCat ion ~ ~ ~ ~

Par Pond 47 53 146 65

Law Three R-.. Creek

(Patterson’s Mill) 78 96 62 45

Steel Creek (mouth) 11 33
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. .. . . .,1.

,,, .5

,4”.,

L,,.,
t.

,,,.8

139

L,..,

137

,,6,3

,,5.7

,,5.5

1,4,,

“,,, ,a. kso.
[C.. cr”i)

. . . . . . . . . ,.,.

,7U
358
> ,“
656
8“5

,
,0:
4“6
598
798
,,5

975

3 28:
627

5
,3:
573
.,0
773

h
56:
70,
17,
8,7

7
57:
793
813

8
,,:
279
,45
6,,
8,6
,8,
9,,

,
~,:
62,
67,
769

LO 3:
73

“.27 : “.03

0.34 f 0,07
0.52 : 0.09
,.,, :0.11
,.46 : “,25
0.17 ~ 0.03

0.,1 ~ 0.03
“.,5 ~ 0.03
0,24 : 0.01
0,,5 : O.oz
0.33 : “,0,
0.59 : ,,”4
,.18 : 0.02

0.,3 : 0.03
0.,5 ~ 0.06
“.,, : 0.01

0,28 : 0.02
“,2, : 0.04
0.39 z 0.07
0.39 : 0.08
0,82 : 0.,0
0.30 : 0.19

0.,3 : 0.06
0,34 : 0.04
0.,8 I 0.05
,.05 * 0,14
0.,5 : 0.03

0.,6 i 0.04
0.33 z 0.03
0.67 : 0.13
0,81 L 0.12
0.25 z 0.03

0.23 z 0,03
0.22 ~ 0.03
0,71 z 0.32
“.25 : 0.01

0,22 L 0.03
“.2, : 0.03
0.23 : “,”4
0.,5 : 0.02
0.,6 L 0.03
0.37 : 0.05
0,61 : 0,04
“.24 : ,,02

0.,4 : 0.03
0.62 L 0.06
0,54 ~ 0.11
“,66 I 0.10
,,20 ~ 0.02

0.32 : 0.11
0.31 z “,07
0.24 ~ 0.10

O.*3 : 0,13

0.13 : 0.02

September
,,81

0.20 : 0.02

“,35 : 0.,3
0.s0 : 0.04
1,,, L 0.08
,.08 : 0,08
0.17 ~ 0,02

0.24 : 0.02
0.23 : 0.02
0,26 ~ “.02
0.23 : 0.02
0.35 ~ 0.03
0.50 ~ 0.06
0.,6 : 0,02

O., * : 0.02
0,,5 $ 0,02

0.21 : 0.02

0.2, ~ 0,02
0.35 . ,.03
0.39 ~ 0.03
0.43 f 0.03
0,8, z 0,06
0.,5 ~ “.0,

0.,6 ~ 0,02
0,,6 : 0.03
“.56 : 0.04
1.03 : 0.07
0.,6 ~ 0.02

0,,7 : 0,02
0.35 ~ 0.03
“,63 : 0.05
0.8, z 0.06
0.29 : 0.03

0,,6 : 0.02
0.38 : 0.03
0.,0 I 0.03
0,,7 : 0.02

0.,4 : 0.02
0,2, ~ 0.03

0.27 : 0,02
0.28 : 0.03
0.,0 ~ 0.03
0.44 : 0.0,
0.57 : 0.04
0,26 I 0.02

0.,7 T 0,02

0.5, : 0.0,
0.70 t 0.05
0,,1 : ,.,,

0.45 : 0,0,
0,38 : 0,03
0.,3 : 0.02

0.22 : 0.02

0.,2 : 0.,1

(control)
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,.-137
1975 - 1979live,

g

150.2
,36.6
,34.0
,2’3.5
,18.7

,60,,

~

O.a
0.7
0.5
0.5
-.

0.07

,“*

0.7 * 0.7
0.8 , 0.9
3.9 * 8.&
0.8 t 1.5
1.7* 3.0

‘0.7 . . . . 0.09 * 0.1=
.0.5 . . -. 0.10 * 0.13
.0.8 -. . . 0.,6 * 0.,7
.0.7 . . . . 0.07 , 0.08
<0.7 . . -- 0,09 , 0.03

0.06 a
0.07 0.08
0.20 0.1,
0.,5 a
0.10 0.14

0.2
0.2
0.4
0.6
1.1

0.06 . 0.54 0.3 0.,

2.32 a
0.08 0.26
0.24 0.,7
0.,1 0.9
0.07 a
0.16 0.3
0.,, a
0.13 0.3

,9.8 , 70.8b
,1., , 18.3

3.6 , 6.3
32.6 * 52.0
36.9 , 56.8
26.6 * 59.7

5.3 * 13.,
0.9 * 1.4

,8.6
9.1
8.2
1.&

,0.,
2.3
1.3
1.3

19.5
O.&

a

L,.5
2.4
1.3
1.0
0.3

,.-239
1975 ,979

,“ e

,.-138
,975 ,979

. . . ~ ~

<0.00L 0.006 0.003
.0.002 O.oo& 0,002
<,.002 0.008 0.001
. ...01 0.00, <0.$03

.0.001 a 0.0,,

<0.0,2 0.003 <0,0,1

o.jg , l.o, b o,3,q 0.0,8,
0.13 + 0.21 0.o85 0.003
0.02 , 0.02 0,0,0 .0.00,
0,0. * 0,04 0.0,7 0.0.3
0.08 , 0.,3 ,.004 .

.0.002 .0.0,, 0.00,
0.0, , 0.04 0.002 0.00,
0.003 * 0.005 0.004 0.00,

0.00, * 0.002
0.006 , 0.007
0.017 , 0,046
..W3 , O.ow
0.003 , 0.005

0,003 * 0.00,

0.,, , o.~qb
0,06 , 0.08
0.02 * 0.04
0.03 * 0.04
0,04 * 0.0,
0.003 , 0.003
0.0, * 0.0.
0.01 * 0.02

0.00,
0.0,2
0.,,8
0.00,
a

0.002
0.010
0.001

<0.003
0.001

0.005 0.002

0.092
0.035
0.044
Q.00,

<0.00,
<0.0,,

0.008
0.029

0.004
,.002

<0.001
0.039
a

<0.00,
0.003
0.004

0.0”5

0. aaz

0.00,

0.002

0.00,

0,5

1.7

1.4

0.8

0.029

0.018

0.012

0.20

0.06

0.12
0.,3
0.,0
0.,>

0.007
0.009
0.003
0.007

0.5
0.4
0.,

0.003
0.001
0.00 i

0.0006

0.0007

0.003

0.0060

0.009.

0.0037.

--

1.9

6.5

1.6

--

. .

. .
0.00N

0. Ooa&

-- No .“aly. i, SPY, .“.l,.. s . . . . be..” i. 1976.
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TABLE 35

SWRY OF TKITIUM IN

ENVIRON~NTAL SAMPLES FOLLOUINCTHE RELEASE ON MARCH 27, 1981

~YPe No. mt H-3 , pCilml

sample ~Mle9- ~

Foodst”t f 17 8 <2 2

soil 39 6

vegetation z 270 i 21

PLilk 8 11 <2

water 22 9 <2

TABLE 36

ATHOSPHERIC TRITIUN OXIDE LEVELS
FOLLOWING THE RELEASE ON MARCH 27, 1981

Air
Comce.tration,

1.7cation, SC * ~3 —

Orangeburg (front of plume) 1350 96
Norway (center of plume) 1404 76,522
SE. Matthews (out of Plum. ) 1516 26

Creeto. [behind plume) 1549 1,835

hanninE (behind plume) 1655 545

Ki.gs tree (in the P1.me)a 1800 9,4&5

a Thirty minutes later this .Oncentrati.n dropped t. 104 pCi/m3.

5
2

Atmospheric

Moieture,

pci[ml

11
10>270

32:
87

1.360
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Radi.nuclide

AIPha
Beta
Tciti.m
Ce-lfkl
C.-134
z*nb-95
RU-106
C,-137
z.-65
s.-89,90
S.-9O
M“-54
1-131
Ba, La-l&l
NP-239
CC-51
s-35
CO-60

AIPha
Beta
Triti.m
cc-14 1
cs-13&
z,,Nb-95
RU-106
CS-137
2“-65
s,-89,90
S,-90
Mn-54
1-131
Ba,Le.-l&1
Np-239
c,-51
s-35
CO-60

TABLE 37A
R4D10NUCL1DES IN TRE SAVANNAH RIVER, pCil 1

EXCEPT TRITIIJU (pCi/ml)
FROM 1953-1981

*——

23
27
22
5
1
3
3
k
2
6

20
2
2
0
1
1
1
1

25
27
22
h
2
4
3
20
3
15
20
2
10
3
4
7
4
1

Mea“ Minimum
c.”. . value

R-2 U.scream of SR3

0.477 0.010
8.061 1.600
I.O&l 0.200
2.992 0.710
1.200 1.200
2.913 0.040
4.967 1.800
1.480 0.320
1.330 1.000
0.898 0.140
0.768 0.100
0.380 0.060
0.305 0.300

2.550
25.000
5.000
5.800
1.200
8.000
7.000
2.800
1.700
3.200
2.000
0.700
0.310

1.000 1.000 1.000
1.200 1.200 1.200
0.000 0.000 0.000
0.360 0.360 0.360

R-10 Downstream of SRP

0.328 0.100 0.900
12.634 0.300 &4.000
7.5h7 3.100 14.000
3.li72 0.490 5.700
0.551 0.015 1.100
2.337 0.050 7.900

stamdard
Deviation

0.507
6.741
1.084
2.030

4.418
2.779
1.129
o.&95
1.147
0.512
0.453
0.007

0.207
11.412
3.446
2.366
0.167
3.722

4.333 0.900 7.000 3.121
1.754 0.010 7.000 2.158
l.koo 1.100 1.900 0.&36
1.109 0.200 4.600 1.150
1.554 0.220 9.000 2.160
0.510 0.020 1.000
3.134 0.140 10.000
3.100 1.700 4.400
8.887 1.950 19.000
13.080 0.560 28.000
8.775 0.000 26.000
0.370 0.370 0.370

0.693
3.788
1.353
7.806

10.298
11.689

TrLtLum
C,-137
SC-83,90
sr-9u
s-35

a N -- Number of samples above detection1imit.
(Refertofigure31A.)

- Lessthan the lowest detectable cooce.tration.

TABLE 37B

UADIONUCL1DES IN T8AhSP0RT THE SAVANNAH RIVER, C<
FROh 1960-1978

R-2 UPStrea” of SW

Minimum Maximum Standard

N sum Mea” value value Deviation

Tritium
C,-137
sr-.39,9o
S,-YO
s-35

19 142,572.000 7,503.789 3>000.000 24,406.000

3

4,775.979

31.700 10.567 0.200 27.900 15.107

0.300 0.300 0.300 0.300

1; 107.430 7.162 2.970 21.400 L.774

0

19 1,389,8Y2.000 73,152.211 36,345.000

Ill

1b7,541.000 32 458.051

121.450 8.675 0.200 32.800 lo.b57

8 57.700 7.211 1.300 34.400 11.107

15 158.350 10.557 2.800

3

31.400 7.45k

237.000 79.000 26.000 171.000 79.981
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TABLE 37c

RAUIONUCL1 DES IN THE SAVANNA8 RIVER IN PC1/L EXCEPT TRITIUM IN PCIIML)
FROM 1953-1981

,EAR LOC’ALP144 BETA TR1ll UM CE141 CS134 ZP.NB RU106 C5137 .?N65 3R8990 sR90 MN54 1111 BALA141 NP239 CR51

5:00 :
9.00
3.00

14.00
2.00

12.00
0.90 5:1

14.00 5.:
1.40 4.1

10.00 5.(
1.18 0.1

10.90 0.1
1.05 l.<

11.30 2.’
1.00 0.8
9.80 0.,
0.15 0.(
9.35 0.1
0.90 0.1
7.65 0.1
0.75 0,1
:::; 0.,

0.1
5.55 0.!
0.75 0.1
:::; 0.!

0.(
6.62 0.1
;::: 0.1

0.(
0.49 0.1
4.02 0,1
0.46 0,1
4,75 0.(
0.50 0.:
:::! 0.4

3.1
3.9
o.~
3.1
0.4
3.2
0.2
+.1

* Lo, 2 - Above S~
Lo. 10 - Below S~

.
.

,.5 .000

8:00 7:0
7,?0 7.0
0,10 6.,
0.8o 5.1
0.00 0.0
0.00 0.0
0.00 0.0
0.60 0.0
O.o@ 0.0
0.00 O.&
0.00 0.0
0.00 0.0
0,00 0.0
0.00 0.0
0.00 0,0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
9.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0,00 0.0
0.00 0.0

1:2 :::: !::
1.1 0.05 0.9
0,0 0.00 0.0
0,015 0 0

.00
00

0
:0

,..

,.

. .
,.
,.

10:00
2:00 :
6.00 6:00
2.00

9:00
3:20 :::: 0:70
4.60 1.40 1.00 2:40 19:00 28:00

;35 co

0:
0.
0.
0

“0 :
00
00
00

0
0
0
0
0

L.S. than detection limit.
Refer to Figure 31A,
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TABLE 37D

R4D10NUCL1 DES IN TRANSPORT IN THE SAVANNAH RIVER, Ci
FROM 1960-1978

~ s,-89 ,90 s.-90— .

1960
1960
1961
~q61
1962
1962
1963
1963

1964
1964
1965
1965
1966
1966

1967
1967

1968
1968
1969
1969
1970
1970
1971
1971

1972
1972

1973
1973
1974
1974
1975
1975
1976
1976
1977
1977
1978
1978

&*

2
10

1:
2
10
2
10
2
10
2
10
2
10
2
10
2
10

1;
2
10
2
10

2
10

2
10
2
10
2
10

1:

1:
2
10

*

3,000
79,700
8,700

90,000
9,900
73,300
8>200

121,000
24>406
167,541
12,240
112,458
9,205
87)520
8,442
76,944
6,635
68,408
7,342

65,437
4,572
36,345
6,214

45,328
6,873
52,144

5,600
66,700
4,000
50,000
5,660
55,175
4,o58
55,187
4,028
46,541
3,497

40,164

~

27.90
32.80

3.60
25.90

11.60

19.10

13.60

7:80

2.90

5.30

1.20

0.45

0.20

0:20

0:20
0.20
0.20

* 2 - Above SW
10 - Below SW
Less than the detectio. limit .

34.4

0:3
5.1

3:3

6:0

1.6

2.2

3.8

1.3

7.56
12.52

8.10
12.40
21.40
31.40
14.00
21.60

8.80

14.40
5.40
9.30
4.80
8.70
5.90
8.80
3.70
6.50
5.20
7.70
5.10
6.70

5.18
6.21
5.52
5.95
2.97
3.37
3.80
2.80

40

26

Refer t. figure 31A.
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,.Ml.. ,.

DOE C0NCENTR4T10N GUIDE FOX WATER IN UNCONTROLLED AREAS

Ba-b- 140
CO-60
C,-51
CS-134
C.-137
C,-l&l
I*-3
1-131
M.-54
NP-239
Ru-103, 106
S.-90
s,-89
s-35
z.-65
Zr-Nb-95

Lecati.nl
source

SRP Boundary

SRP atmospheric
Release,

Drinking river water
(Highway 301)

Eating river fishb
(adja.ent to SRP,
River 8)

Treatment Plants
Downstream of SRF

Using water frm
Beau fort-JasPer
treatment plant

Ue..g water from

Port Wentw.arth

t reatllle.t plan,

other sour.,,

Natural radioactivity
Cosmic radiation
External terrestrial

Internal terrestrial

Total Natural

Radioactivity

Medical radiati.a.
Diagnostic x-ray.
Radiophannaco.ticals

.Cill

20,000
50,000

2,000,000
40,000
40,00U
90,000

3,000,000
60,000

100.000
100;000
80,000
40,000
30,000

300,000
200;000

60,000

TABLE 39
INDIVIDUAL AND POPULATION DOSE S

Calculated
.4..”.1Average

Individual Whole Body
Dose, m,,.. P.apulation

0.82 (ma. 1.15) &65,000 (80 km)

0.36a c

0.18a c

0.21

0.28

93

77,
14,

50,000

20,000

Calculated
Population

Dose Cmicment ,
man-rem,

118

c

c

465,000 (80 km) 43,200

.

Total medical radiation 91 465.000 (80 km) 62,300

a There are .. known persons at the SRP be..dary who .ee river water and fish as a primary
,0”,., of w,,,, and food.

b Based .“ a hypothetical pere.n who eats 1.1 kg of fieh per week.
c ~ere are no know. pereoms within 80 km of SRP who .se river w.ter and fish as a primary

source of water and food.
d These ..1..s vary with loce.ti.a.but rep.eeent an average i. the vicinity of SRP.
e Dose is prorated over the U.S. p.ap.lacion. This is a means of arriving at en average
d..., which when multiplied by the population size, produces an estimate of population
exposure. It does not mean chat every member of the population received a radiation
exPosure from the,, sources
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“.,0,s

4.0 x 105
6.9 x ,0,
6.2 x 18
1.3 x 103
a.h x 10J
8.7 x 102
1.s x ld
6., x ,+
3.9x LO,
2.5 x ,,3
1.6 x 10-1
4,7 x LO-2

58,60..
89,90,,
95,=

g%b
10*”
10*”
136,.
137.8
141.,
,,4,,

ur.”i.m
23+”
239,”
2&1,243b
2& Z,244ti

“,..1..
239,”

8.9 x 10-5
3.0 x 10-3
1.7 x 10-2
6.4 x 10-2
1.3 x 10-2
7.8 x 10-2
6,4 x 10-&
3. L x LO-3
3.2 . 10-4
2.7 m 10-4
6., x 10-3
k. 6 x 10-3
2.8 . 1o-3
,.9 x LO-L
,.6 x ,0-4

,., x 10-10
,.9x 10-14
8.1 x 10-12
2.5 . LO-13
,.3 x 10-10
9.6 x 10-16
2.4 x 10-13
,., x ,o-~5
,.1 x 10-12
5., x 10-13
1,3 x 10-17
8.5 x 10-18

0.65
0.048
0.11
0.00051
0.0030
0.0016
0.0063

.0.00001
0,00098
0.0017
0.0010
0.0000,

0.88
0.066
0.18
0.00075
O.oobl
0.0,25
0.0094

<0.00001
0.00,4
0.0026
0.00,5
0.00001

5.2 x 10-21
,.7 x 10:1;

~:; ; ;:-18

7.5 x 10-19
,., x 10-18
3,7 x 10-20
,.8 , IO-19
1.9 x 10-20
,.6 x 10-18
3.5 . 10-19
,.7 x 10-19
,.6, 10-L9
2., x 10-20
8,3 x 10-21

.0.00001

.0,00001

.0.00001

.0. 00001

.0.00001
.0.00001
.0.00001
.0.00001
.0,00001
.0,00001
<0.00001

0.00036
0.000,5
0.00003
0.0000,

.0.00001

.0.00001

.0.00001
.0.00001
.0.00001
<0.00001
.0.00001
.0.00001
.0.00001
<0,00001
<0.00001
0.000,5
0.0003,
0.00004
0.00001

1.1&8

100.3
1.5
8.,
0.049
0,52
0.093
0.56
0. Ooobb
0,13
0.19
0.11
0.00090

.0.00001

.0.00001
0.00001
0.00001

.0.00001
0.00001

.0.00001
0.00001

.0.00001
0,0,001
0.00026
0.031
0.023
0.0030
0.0048

117.6

125.5
9.&
8.8
0.055
0.67
0.098
0.59
0.00054
0.16
0.2,
0.,3
0.0010

.0,00001

.0,00001

.0.00001

.0.00001

.0.00001
.0.00001
.0.00001
.0.00001
<0.00001

9.00007
0.00029
0.03s
0,026
0.0034
0.00054

L45.6

O.*L
0.,8

.0.00001
0.00009
0.00002
0.001

.0.0000,
~

0.039

~

<0.00001

0.00014

0.035

o.,ld O.OAO 0.00075 0.03>

0.,8~

,0,5
5.6
0.00001
0.0066
O.oolb
0.07
0.0004

_

,6.2
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T~LE 42
1981 AnR,4GE SO, EHI3S1ONS WTE

Pulverized .0.1 boilers (6). 2.17 1b1106 B,.
stoker <..1 boilers (15)b 1.50 lb1106 ,,.

I

8 Based 0“ 8“1Euc CO”,.”, of 1.56%.
b Based on svlfu. content of 0.97x.

TABLE 63
1981 GEORGIA AND 1980 SOU1” c~OL,NA AMOIENT AIR Q“N.1~ ~ASUQ.E~NTS, “g/m3

Su8pended Par, iculates sulfur Dioxide NiLr.ageo .i.a.ide

Exceeds Std Exceeds s,d

NO.

Exceedm s,’

GA CA SC NO, 24 ~r ~rith ~~~ GA-SC GA-sc No.

-

of 24 hr Gem 150 HO 75 60 ef
Locat iona_ *

365 80 of 2L h. .xith 100
“ax Mea” (24 h,) (z& h.) (Yr) (y.) .abs Max Me=. (3 hr) (2b h.) (y,) obs . . . Mean S

South Carolina
130 48

: :; 128 53
9409N9

2
3

L 1>38: 12 :
5& 94 46

: :0. -
No No O--- -- O.-

.e.,~ia

56 91 49.5 0 N.

; 56 106 L7.6 0

37 7A 36.1 No
,.

121 48.0 N.

: ;; 114 51.3

36 7; 3i.8 No

: No
5 111 56.5 0 No

6 : 113 51. L - 6,070 51 16.2 0 0 NO - - -

a South Carolina l.acatioas: (1) Fire stati~n, Beech Island; (2) Police Department, North Augusta; (3) coa.ty .ealth .ep..rment,
Oraazeb.rg; Georgia location. (1) Sandbar Ferry Jr. “i~h school, ..g.. c.; (2) ?.t.de.t center, .edic.l Cnllege, Augusta; (3) water
Treatment plant, Augus t.; (4) Bungalow Road school, Augusta; (5) clara Jenkins school, ..gu. ta; (6) City Hall, Wren., G. fo.
S.spe”ded ,er, icu,.,. s; Resional Youth DeveloPme”, Center, .ug.eea, GA for sulfur Dioxide.

- No analy. is.

TtiLE Lb
SOUTHCMOL,NA E.1SS10N STANDARDS

Fly ash -- 0.6 lbl 06 ,,. heat input
kSO* -- 3.5 Ibl 10 Bt. heat input

SOUTH CAROL,,, AND GEo,clk m,,.,

AIR s~AND~DS FOR p~rlCu~~S 502~

South
_ M

150
75

a
1,300

365
80

a

100
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Tmm 45
A~UGE TEMPERATURES IN ~OUR MILE CgEEK -- DE~UBER 1981

1217181 8:50 Cw 27.3 + 0.3
5:10 pm 28.5 * 0.4

12/8/81 8:50 am 18.1 * 0.4
3:30 pm 28.2 * 0.2

TABLE 46

SAVANNAH R1~R MD FOUR MILE CREEK FLOW DATA

_

R&

50 yd above Four Mile
Creek (nmbiemc tempcrat.re)

100 yd below Four Mile
Creek

0.7 mile below Pour
Mile Creek

Four Mile Creek

100 ft upstream
from river

Tot. 1
Flm,

~_ Ttie ft3,..——

1217181 10:30 am 3,640
4:10 Pm 3,310

12/8/81 8:05 am 2,540
2:15 Pm 2,870

12/7/81 2:10 pm 3,470

12/8/81 Io:o& m 2,850

12/7/81 8:50 am 170
5:09 Pm 170

1218181 8:50 am 150
3:30 Pm 170
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,o.d
5 0..

*

,.7
1.0
,.,
,.2
,,5
,.8
,.4
,.5
0.9
,.0
, .,
,.5

8.0 6.0 10.8 7 73
*.O ,,,0 ,..,

,,.0 24.0 9.8 ,; ;:

,6.0 23.0 9.1 6
,8.0 ,,.0 8.4 ::

23.0 29.0 7,1 1:
23.0 3,,0 7.0 :
,,.0 23.0 6.0 1% 91
,4.0 3,.0 6.8
21.0 31,.0 7.3
,8.0 25,0 7.5
,,.0 16.0 9.5

LA,
~

7.,
7.0
7,3
7,0
6,8
6.5
7.0
6,8
,.0
6.8
,.,
7.,

-.ia
,.,.,

*

0.20
0.34
0.,3
0.25
0.,8
0.25
0.,6
0.,8
0.,6
,.1,
0.,8
,,,4

. &i, rice
,-,0,.,
~

0.,,
0,32
0.27
0.33
0,,0
0,33
0.37
0.5,
0,37
0.32
0.36
0.96

,.,.,
.. . . ....”.T 0,. c.

F-W,SA
0.09 4.0
0.09 5.0
0.08 2.0
0.08 7.2
0.09 5,0
0,17 7.0
0.09 4,0
0.,4 4,5
0.12 3.8
0.,0 3,0
0.,, 4,0
0.,3 8,2
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TABLE 47
PLMT STREAM WATER QUALITY, CONTD

UPPER 3 RUNSHY 27R

PA RAMETER
UAIER VOLUME
TEMPERATURE
. .

10
10
10
10
10
10
10
10
10
10
10
10
10
10
9

l!

10
10
10
10

10
10
10
10
10

;:
10
10
10
10
10
10
10
9

1;

1:
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
9

1;

10
10

;:

~u MINIMUM
ARTHIMETIC GEOMETRIC

8.3;; ~! O(TO1 AL)
MEhtl STD DEV MEAN TD DEV

10
7.3 5.1

12 5.4
$.0 1.0

18 1.0
38 2.0

13
;? 14
19 9.0
18 <5

5.8 1.3
.01 <0.02
.39 .0 .02

2.0 <2
<0.02 <0. nz

.02 .0 .02
<0.5 ‘0.501

.04
9.0 <0.1
2.2 1.0

.20 .0.1
<0,5 .0.5

1.61: ~11(T0TAL)
6.0

6.8 ~.6
13 4.5

6.0 3.0
60 1.0

*.O
:: 20
54 22
:; 9.0

.5
@.7 1.4

.01 .0 .02
,18 .lZ

3.0 .2
.92 .0 .02
.04 .0 .02

.0 .503 .0.5
.01

3.5 1.0
3.0 1.0

.40 <0.1
<0.5 .0.5

1.96: ~11[T0TAL)
5.8

7.6 5.2

13 5.2
2.0

j; 3.0
4.0

23
~; 27

13
55 5.0

5.6 1.8
.01 .0 .02
.18 .10

5.0 .2
.04 .0. 12
.06 <0..12

<0.5 <0. >
.03 .0. :

3.0 ;::
3.0

.40 <0.1
.0.5 <0.5

18

8.0
2.2
4.9

i:
25
13

4.5
2.8

.00

.22

.40
.0 .02

.00
.0.5

.02
1.+
1.7

.05
.0.5

15

7.9
4,3
7.9

;:
32
11

8.7
2.6

.00

.15
1.1

.00

.01
.0,5

.01
2.2
1.9

.11
.0.5

15

7.9
6.0
7.8

::
42
2*
16

3.2
.00
.1+

2.2
.01
.03

.0,5
.02

2.%
2,0

.16
.0.5

111 9

!4.6 7
11.6 8

+10 8
+20 a
:15 0
124

16.6 <
il 2

i2.9 i
iO .016
yl:; o:

to.0?8

>O. 020
i5,4 1
>1.0 0
fO. 170

i13 1

*5.4 4
*1.7 7

t24 6
t16 ;
*13
i18 4
*1O 9
iz 5

fi:~l{

iO ,047
i2.4 4
tO .013
fO .038

:: :1:

11.5 7
:0.285

:1* 2

f5.2 3
i10 6
116 3
?25
*25 ?
*39 o
fzo 1
t40 3

5:;11
iO. 056
*3.1 a
:0.039
to .066

to .029
il. O 6
il.6 1
io.273

17

7.7
2.1
:::

::
12

7.8
2.5

.01

.24
2.0

.02

.02

.7*
1,7

.16

16

7.5
4.2
*.Z

;?
31
16

9.4
2.4

.01

.15
2.2

.02

.02

,01
2.0
1.8

.21

13

7,6
5,0
5.7

15
32
39
;;

3.0
.01
,14

2.6
.03
.03

.02
::;

.22

[1. $ 1

11.3 1
[1. + )
(2.2 1
[2.3 )
{1.4 )
11.5 )
[1,3 1
(1,8 )
[1.6 )

[;.3 )

(1.7 1
(2.8 >
(1.4 )

11.6

(1,4
[]:;

(1.8
(1.3
[1.3
<1.4
(2.0
(1.5

(1.1
(1.2

[1. $

(1.5
(1.5
[1.5
11.5

(1.7 )

(1.6 1
[1.6 1
12.1 1
(1,9 )
(1.4 )
(1.5 )
[1.4 )
[2.5 )
(1.5 1

(;.2 1
[1,5 )

(1.6 )

[1. * )
(1.2 )
(1.6 1
(1.5 >

- INSUFFICIZNT DAIA
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TMLE 47
PLANT STMM WATER QUAL1m, cONTD

TINS BRANCH ROAD c

P& RhMETER
WATER VOLUME
TEMPERATURE
PH
DISSOLVED 0
AI KALIfill Y
5USP SOLIDS
VOLIL SOLIDS
T D15 SOLIDS
TOTAL 50!. ID5
FIXD RESIDUE
cOD
CHLORIDE CL
NITRITE N
NITRATE
5ULFh TE SO-!
0RTHOPH05P P
TOTL PHOSP P
ALUMINUM AL
AMmONIA
g:~:~:n c1

TOTL IRON ~t
LEAD PB

NO. OF
~

10
10
10
10
10
10

::
10
10
10
10
10
10

:
10

1;
10
10
10

10
10

:;
10
10
10
10
10

;!
10
10

9

1:

1;
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10

9

1:
1:
10
;:

15

7.9
6.8

12

y;

22
5.3
2,8

.00
.15
.20
.01
.03

<0.5
.02

1.4
2.8

.39
<0.5

16

7.8
12

7.7

:;
72
45

5,7
4.2

.00
3.8
7.3

.00
,01

.0.5
.03

4.s
15

.13
.0.5

18

7,9
21

:!
49
64
42
10

5.8
.00
.17

2.4
.0 .02

,02
.0.5

.03
9.7
6.0

.15
.0.5

ARTHIMETIC GEOMETRIC
MAXIMUM MINIM UM MEAN D DEv nFAN TD DEV

3.82~~+09 [TOTAL)
4.0

7,8 4.0
1* 5.0

+.0
:: 2.0
43 9.0

;: ;:
9.0

12 .5
6.9 1.8

.01 .0 .02

.2+ .05
2.0 .2

.03 .0.02
,05 .02

.0.5 .0.5
.03 .01

*.O .80
5.2 .60

.80 <0.1
<0.5 <0.5

1,18:: +loc TOTA1)
3.4

7,6 5.0
14 5.2

6.0
:: 2.0
43 18
78 4+
86 58
;:

<;7
6.6 2.8

,01 .0 ,92
6.3 2.5

13 6.0
,02 .0.12
.05 .0 .02

<0.5 <0.5
.08 .01

6.0 .50
23

.50 .:O1
.0,5 <0.5

3.81; ~101TOTAL1 ~.+

7.2 5.9
13 6.8
2* 16
*O 2.0
*9 8.0

4.5
1;: 42

59 29
14 5.0

7,7 3.7
.01 <0.02
.35 .08

4.0
.0.02 ::.02

.05 ::::2
<0,5

.05 .01
15 5.0
11 2.0

.*5 <0.1
<0.5 <0.5

13

7.5
6.6
7.5

:!

;;
8.5
2.7
.01
,13

2.0
.02
.03

.02
1.2
2.4
.52

13

7,5
11
4.5

26
64
72
45
7.9
9.0
.01

3.7
6.9
.02
.05

.03
?,.7
15

.25

16

7.5
20
7.?
19

:;
42
9.7
5:;1

~:~s

.02

.03
9.1
5.3
.21

- INSUFFICIENT DATA
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.

~
DEG C
PH
MG/ L
tlG/ L
MG/ 1
MG, L
MG/ L
NG/ L
MG/ L
MG/ L
MG/L
MG/ L
MG/ L
MG/ L
MG/L
MG/L
MG/ L
MG/ L
MG/ L
MG< L
MC,L
M?(L

>AVANN4H. RIVER $.
M$TER VOLrME :.~ERS
TEMPERAIUR< DEG C
.“ .“,.
DISSOLVED O Mb/ L
ALKALINITY MG/L
5USP SOLIDS MGJL
VO1l L S01105 ;~~
T 01S SOLILS
TOIAL SOLIDS ~:1
FIXD 9ES1DUE
COD MG/ 1
:~\;~+~E Cl MC/L

N nG/L
NIIRAIE MG/ L
sULFATE 50-~ MG/L
OR THOPHOSP P };;:

,TOIL PH05P P
~~:g;N~M a~ MG;k

CALCIUM ~ ~~:
SODIUM
~~~~ IRON ~F ;~[

:MR BELOW?hR POND
MATER VOLUME ~:~E~5
TEMPERATURE
.“ P“

NO. OF

10
10
10
10
10
10
10
10
10
10
10
10
10
10

9

1:

10
10
10
10

10
10
10
10
10
in
10
10
10
10
10
10
10
10

9

l;

1;
10
10
10

10
10

10
10
10
10

;!
10
10
10

;:
10

9

1:

1;
10
19
10

TABLE 47
PLANT STREAM WATER QUALITY , CONTD

ARTHIMETIC ~
MAXIMUM MI NIMUM

GEOMETRIC
MEAN TD DEV

8.49~~10(T0TALl

MEAN

16
9.6 5.4

;::
:;

600 16
1$0
180 ::
780 89
640 62
270 8.0

13 5.2
.04 .0.02
.52 .27

22 6.0
.11 .0.02
.*O .06

1.0 .0.5
.31 .08

9.0 .*O
21

.23 .:!1
<0.5 <0.5

5.5 S~~1ZCT0TALl
8.7

7.0 5.6
12 4.+
:: 6.0

2.0
63 12

;;
1;:

79 19
20 5.0
12 1.5

.05 <0.02
1.0 .27

11 2.0
.13 <0.0~2,ic

1,0 .0.5
.36 .07

9.0 3.0
23 9.0

3.0
.67 .O.;; ”

1.93;:+1O[1O1AL1
15

7.8 5.7

7.0 3.0
38
*+ <:5

10
;:

110 ;!
71
58 <:2

8.5 5.0
.01 .0 .02

1.0 .01
5.0 .2

.81 .0 .02

.10 .0 ,02
.0.5 .0.5

1.0 .01
12 .7V
13 .0.1

<0.1
.i:5 <0.5

21

7.0

1~~

1::
140

+1
8.3

.02

.37
9.7

.07

.17

.10

.19
5.0

16
.07

<0.5

1s

7.4
19
16
23
65
79
55
12

7.4
.02
.+1

5.5
.08
.11
.10
.21

5.5
15

;:;

19

4.2
30

:!
52
68
45
12

6.6
.Bo
.15

1.0
.02
.05

.0.5
.62

5.2
7.2
2.1

.0.5

26

6.7

;:

:;
1+0
100

18
8.1

.02
~::7

.08

.1*
1.0
,::7

15
.13

17

7.1
17

;!
61
76
52
11

6.7
.02
.38

5.0
.09

~:; o

~::9

14
.7?
.67

19

4.1
;:

20
48
6+
42
10

6.5
.01
.06

5.1
.06
.05

~::z

7.s
2.7

[1.3 )

(1. $ )
(1.3 I
(3.0 )
(1.9 )
(1.3 1
(1.9 >
[2.0 >
(2.9 1
11.3 )
[1,7 1
(1.2 1
(1.5 >
(1,5 >
(1.9 )

(;.5 >
(2,6 )
(1,3 )
(1.4 )

[1.6 >

11.4 )
(1.5 )
(2.5 )
(1.5 >
(1.5 )
(1.4 )
[1.5 )
(1.5 )
[1.8 >
(1.7 1
(1,5 1
(1.6 1
(1.6 1
(1.9 1

(;.7 1
11.6 1
(1.3 )
(1.9 )

11.2 1

(1.3 1
tl. + )
(1.6 1
(1,6 1
(1.5 )
(1.4 )
(1.5 )
(2,2 )
[1.2 )

(;.7 )

(1.6 1
(1.8 1

(6.0 >
(2.3 )
(1.6 >

- 1115UFFl C1ENT DATA
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TABLE &8
FECAL COLIFOUM BACTERIA IN

SAVANNAH eIVER AND PLANT STREm5, .0.. cl 100 ml

No. of Weekly
SamPleB Ma, &

Monthly

Geometric Heana_
Max— *

River 2, above plant

River llJ,below plant

upper Th~ee RUOS c,.et at
Uoad F

upper ~h... R... ~..ek at
RoadA

B..”., DamCreek mea. swamP

Four Mile Creek at Road A

Pen Branch at Road A

Steel Creek at Road A

Low.. ThFee Runs Creek at
Road A

Lover Three Runs Creek at
TabeZ”acle Ch”rCh Rosd

am.. im.m monthly geometric mea. of weekly

48

48

47

48

47

47

47

49

1,100

700

800

1,400

1,240

1,700

1,000

1,480

1,520

1,000

0

0

0

0

0

0

0

6

0

0

310 1!4

130 9

210 8

190 8

520 14

520 9

90 0

340 26

350 38

330 19
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TABLE 49

blERcURYIN FISH FLESH, 1981

Numb,r
of

wLocation

~

Clark Hill

Average

Above plant (River 2)

Average

Adjacent t. plant (River 8)

Average

Below SW (River 10)

Average

0.06
0.09
0.31

0.07
0.07
0.17
0.19
0.32
0.24
0.97

0.32
0.45
0.12
0.50
0.97

0.19

0.16
0.21
0.L9
3.45
1.07

0.06
U.OY

Base
Bream
cr.pp Le

0.03
0.04
0.17
0.19
0.20
0.24
~
0.12

Bream
Cetfish
Crappie
E.1
Jack
Mud
Sucker

1
6
6

0.32
0.16
0.05
0.50
Q
0.20

Bass

Bre@.”

Catfish

carp
Sucker

0.12
0.10
0.23
0.49
1.92
Q
0.40

Bream

Catfish
crappie
Jack
hlud

7
3
3

FISH FROM GEORGIA DEPARTMENT OF NATUWL REsoURCES

Between SRP a“d Savannah Bass 5 0.23

(obtained from G.org ia Bceam 4 0.20
DePartaer.tof Natural Catfish 6 0.08
Kesour,e.) carp 1 0.20

crappie 3 0.03
Mud 0.19
Ee1 : 0.12
Mullet 5 0.01
Sucker 1 0.70

Average

0.09

0.07
0.05
0.20
0.03
0.19
0.09

<0.01

~

Bream 1 2.38
catfish 0.17
crappie ; 0.77
Bream & 1.07
Catfish 1 0.12
Bxeam 5 0.67
catfish 4 0.77
Sucker 2 0.93

Aver.8e

TABLE 50
AVERAGE CONCENTR.4TION$ OF MERCUKy IN FlsH , ufi

2.38
0.17
0.64
0.70
0.12
0.33
0.34
0.66—

Par P.”.

Pond B

S,,,1 creek

0.55

River B.1ow SW
~ m~

All 0“ Plant Sources
~=_ Catfish

3971
1972

0.3
1.4
1.1
0.8
0.2
0.2
a

0.3
0.4
0.6
0.3
0.1
0.2

0.3
0.6
0.3
0.2
0.2
0.2
1.5

a

0.2
0.3

<0.1

a 0.4 0.4
a O.& 0.7

2.8 0.4 0.4
1.1 0.4 0.5
0.4 0.2 0.3
0.4 0.4 0.4
0.5 0.4 0.6

a a ~.~
a a ~.z

0.2 0.2 0.3
a 0.1 0.1

167

1.2

1.4

2.5

1.6
lJ.8

2.8

1.0

0.3

0.6

0.6
a

0.7
0.7
0.5
0.7
0.4
0.4
0.4
0.3
0.3
0.3
0.7

0.5
0.6
0.7
0.7
0.7
0.2
O.&

a

0.6
0.3
0.3

1973
197k
197s
1976
1977
1978
1379
1Y80
1981

0.6
0.3
0.2
0.2

<0.1

0.4
0.>
0.2

.

aNo analysis.



TABLE 51
PESTICIDES HERBICIDES AND PCB ,s ANALYSES ~D DETECTION LIMITS

Pesticides water, ,X11 sediment, Y-a

y -BHG (Linda.. ) 0.004

HePCachlOr
0.20

0.004 0.21
Aldri. 0.004 0.18
Heptachlor EPOXide 0.003 0.16
E,ldos.lka” 1 0.005 0.23
Eo.osulfan llb 0.05 0.23
p, PO-DDE 0.005 0.26
Perch.”. 0.006 0.32
P, Pf-DDD 0.007 0.33
p, ps-DDT 0.019 0.96
Ethyl trithion 0.002 0.11
Mire. 0.003 O.l&
Metho.yctllor 0.o16 0.80
Chlordane 0.005 0.25
PCB 1016 0.040 2.0
PCB 1221 0.10 5.0
PCB 1232 0.10 5.0
PCB 1242 0.050 2.5
PCB 1248
PCB 1254
PCB 1260
PCN 1031
Pch 1000
PCN 1001

PLN 1099
YCN 1013

PCN 1014
PCN 1051
Ethioo
u,.,.”.”
Methyl parathion
Malathion
Ect>ylparathion
Dieldrin
Endrin
2, 4-D
Silvex
2, 43 5-T
2, &-UB

0.078
0.067
0.076
0.077
0.12
0.070

0.068
0.070

0.058
0.036
0.002
0.11
0.23
0.16
0.01
0.04
0.07
1.89
0.62
0.66
2.9

3.9
3.4
3.8
3.8&
5.81
3.52

3.41
3.50
2.92
1.81
0.09
0.54
1.1
0.79
0.06
0.20
0.34

lloa
36a
36a
160a

asediment detection levels for herbicides are reported in terms of dry weight.
To determine herbicide detection levels for individuals sample., divide the values
above by the percent solids (as a decimal)

bThi. analysis was added in 1981. Methyl trithioo was deleted from the list.

TABLE 52
PERTICIDES, HERBICIDES, AND PCBSS IN RIVER AND ST~.4M WATERa

Conce”tratl on, VR/1
y - BHC Heptachlor

River 2 (above PI..,) .O.004a <0.003

Kiver 10 at Hi8hway 301 (below plane) 0.004 <0.003

Upp.. ~h... 1..s <...,,.1) 0.004 <0.003

Upp.. ~h~e. R... at R..d A <0.004 <0.003

F.”. Mile Creek at Road A <0.004 <0.003

Fe” Branch at Road A 0.006 <0.003

S,,.1 Creek at Road A .0.00L 0.011

Par Fond p“mphouse 0.005 <0.003

Lower Chree RU”S at Road .4 0.012 <0.003

B 1 a.k 0.005 cO.003

spar.meter. not listed were 1.ss than the d.t..tio” limit.
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—

6.6
2.2

1.9
0.5
3.5
2.0
8.0

0.1
.0.1
<0.1
.0. ,
.1.0
‘,.0
.0.1

<0.,3
.0.,6
<0,96
.0.20

0.2
0.2

,:0

0.6 <0.33
<0,, <0.,6
0., <0.,6

<0. , <0.,0
3.0
1.0 .0.25
0.1 <0.34

<0.,,
<0.54

i 0.2,

0.5 0.,
1.3

,5.0

0.5
0.8

0.1

.0:,5
<0.3.
<0.,3

.0.54

.0,,0b b b

DDD
DDE
m’1
r,i.l,ri”
?.,
ct,,o.da”e
E.dri”
,.dos.lfam
.i.zi”o”
, -I”c

74.0 12.0 1.7 .0.33
76.0 5.3 1.5 .0.26

L5.O - 49.0 1.1 0.8 .0.96
<,.20

,.5 0.2 0.4 .0.33
2,3 0.5 <0.26
15,0 - 0.2 <0.96

<,.0,

0., <,.33

3.6 0.3 O.b :::;:

“., .U. zo

14:0 ,.0 6.0
<0.,5
<,.3.

0,, <0.23
<0.5’

bbbb ; .0.22

,.0
DDE
.,,
,i.,dri.
,,,
C.*.,,,”.
,“drin
,.d.s.lfa”
,;.. ino”
,-,”,

<0.,5
<,,,,
.0.23
<0.5,

;, ; b b .0.20

,,” . . . . . . a. ROadA
~ ~ ~ ~ Q ~

1., 2.8 - 0.1 0.2 .0.33

2.6 0.4 0.5 1.2 1.52
<0.,,

<0.33
<0.,6
<0.96
<O. *O7.> 2.6 0., 0.9 .0.20

1,.0 9.0 21 -
,“.0 1.0 ,.0 1.0 .0.25

<,.,4
<,.23
<0.54

i i i i i .0.33

0.2
0.3

22.0
34.0
13.0

<0.33
,8.4

<0.96
<0.20

DDD
“DE
“D,
“ield.i.
,.s
chl.z.a.e
E.drin
,“dos”l t..
,,.,,...
, -BHC

0,1 - - .0.33
<0.,7

<0.,6
<0., ”

4.9
2.7
0.3

7.0,.0
<0.25
<“.3’
<0.23
<0.54
<0.,0

<0.,5
<0.3,
<0.23
<0.5,

; .0.20

0.6

b b b b

0.006 .O. ou .0,005

.0,004 <0.004 <0.005

0.28 0.011 .0.005
<0.00, <0.004 .0.005

.0.006 <0.004 .0.005
<,.004 <0.004 1,.1
.0.004 <0. ow <0,005



TABLE 55
SANITARY LANDFILL WELL QUARTERLY ANALYSES

F1nsT QUARTER 1981

Analys. s WELL ~

Alkalinity (u1811C.COI) L

Chloride (mg/1 Cl-) 6.2

Nitrate (msll Total 2.81
N03[NO~ )

PH (field only) 5.2

&

10b

24.9

0.04

~

17

2.0

0.22

&

16

3.5

0.09

~

30

2.1

0.34

~

48

2.5

0.12

7.0

179

16

124

a

18.5b

>

37

3.5

0.14

>

40

3.1

0.0’

6.8

251

93

s

23.0

~

43

2.0

0.0

7.0

130

21

91

30

5.6

0.08

2.6

0.34

6.8 6.6 6.87.3 7.2 7.4 7.0

Sp..ifi. .O.d.ct..ce 53
(, &oslcm>

264 32 37 21 217 193

Temperature (°C in field) 16

93

18

25

17

28

17

30

15

71

15

1&9

17

139Total dissolved solids
(Mkll)

69

Total O.s.nic carbon

(.8/1) 9.8 5.6

158.6

7.7

155.8

3.5

145.2

3.7

147.2

a

17.ob

a

19.9b

a

25.2bWater surtace elevati.. 147.7

(ft above mea” ,,. l=”.l)

a halyses not available this quarter.

b Elevations shown as depth (ft) below the top of well casing.

sEcOND QUARTER 1981

Analysis WEL1

Alkalinity (mgll CaCO. j)

Chloride (mg/1 Cl-)

Nitrate (mgll l’otal

( N03 I NOZ )

pH (tield only)

specific conductance
(Umhoslcm)

Temperature (°C in lab)

i“otal dissolved solids

(mgll)

Total organic carbon
(mgll)

Water a.rface elevation

(ft above mean sea level)

~ ~

4 116

5.8 30.6

2.62 0.02

6.4 7.2

47 297

21 21

50 139

17.7 21.1

155.2 155.7

34

21 17

2.7 2.9

0.08 0.10

6.6 6.6

41 37

21 21

28 26

10.8 17.3

15&.6 156.1

~ ~

10 8

3.8 4.9

0.09 0.19

6.8 5.9

28 38

21 21

29 33

8.L 23.9

159.7 154.8

~

18

15.6

0.01

6.2

94

21

65

15.2

152.7

8

5

6.8

0.42

~

4

2.0

0.62

6.3 6.0

36 19

21

34

21

28

9.1

150.7

10.0

150.2

19.0

152.0
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TABLE 55
SANITARY LANDFILL WELL QUARTERLY ANALYSES , CONTD

TH1~ QUARTER 1981

10

9

1.4

0.20

7.2

20

18.8

43

1.2

151.6

~

4

2.3

.14

5.8

13

19.6

21

<10

22.5

.4n.lysi* WELL

Alkalinity (.zI1 C.C03

chloride (.s/1 cl-)

~

3

5.6

2.9

~

120

17.3

0.05

7.3

231

27.9

169

10.4

154.4

~

9

7.9

.08

6.0

42

19.5

44

<10

151.8

~

14

1.9

0.06

6.6

26

27.0

31

2.0

154.6

~

6

3.0

0.07

6.6

17

19.5

14

2.0

151.8

~

1

8.9

1.9

5.6

56

19.5

58

<10

2&.2

8 ~

5 3

4.9 2.0

0.14 0.55

6.7 6.0

24 12

20.2 19.5

3fl 24

9.3 3.6

149.9 149.4

~

16

2.2

0.04

6.8

30

26.4

45

1.9

155.7

6

2.6

0.14

6.8

17

23.7

30

2.0

158.9

4

1.9

0.07

6.0

13

19.5

22

3.8

153.6

~

3

5.0

2.1

5.8

38

20.0

50

<10

24.4

Nitrate (rag/lTotal
(NOZ/ NOZ)

PH (Mb only) 6.5

47

Temperature (°C in field)

Total dissolved solids
(ngll)

Total organic carbon
(.8/1)

24.5

76

5.8

Water surface elevation
(f, .bove ~ean 8.. level)

155.2

FOURTH QUARTER 1981

Analysis WELL 16

Alkalinity (msll C.C03) 11

Chloride (m/l Cl-) 6.5

~

4

6.1

.17

5.8

28

20.2

33

<10

149.9

~

&

1.6

.70

6.1

15

19.5

25

<10

149.4

&

11

1.3

.34

6.&

26

18.8

43

<10

151.6

8

8.6

.19

6.5

45

19.8

38

<10

21.1

4

2.5

.52

6.4

18

18.0

25

<10

21.4

Nitrate (mg/1 Total .51
(NO~[NOZ)

PH (Lab only) 6.2

spe..f.. CO.d..t..ce 48
(wmho6/cm)

Temperature (°C i“ 19.5
field)

Total dissolved solids 46
(r”g/1)

*Total organic .arbofi <10

(.8/1)

**Water surface el.vatio. 153,6
(ft above mean sea 1,.,1)

*Acid .O”t.mi”ati.n ..s~ected.

20 are depth measurements

(3)
~

.002
<.005
.005

<.0002
<.005
.01

<.01
<.001
.075

<.1
<.01
<.01
<.01
<.2
.31
.13

(4)
~

.0005
<.005
.011

<.0002
<.005

(5)
>

.001
<.005
.Ozh

<.0002
<.005

(1)
~

.001
<.005

.005
<.0002
<.005

.03
<.01

.001

.075
<.1
<.01
<.01
<.01
<.2

.29
.19

(2)
~

.002
<.005
.009

<.0002
<.005
.06

..01
<.001
.088

..1
<.01
<.01
<.01
<.2
1.62
.36

tialy. is

Cadmium (m/l)a
Chr.ami.m [LIK/1)a
Lead (mall)”
Mercury (m811)a
Areer,ic (w/1)
Barium ( /1)

?Selenium mgll)
Silver (w/l)
Fluoride (mg/1)
PCBSS (Pg/1)
Endrin (ugll)
Limdane (u8/1)

well 6 7

<.0005 <.0005
<.0005 <.0005
,005 .008

.,0002 <.0002
<.005 <.005

9.— ——

<.0005 <.0005 <.0005
<.0005 ..0005 .018
<.005 <.005 .012
<.0002 <.0002 <.0002
<.005 <.005 <.005

.02 .02 .04
<.01 <.01 <.01
..001 ..001 <.001
0.48 0.45 0.38

<1.0 <1.0 <1.0

.02 .03
.,01 ..01
<.001 <.001

<0.1 0.15
.1.0 <1.0

.01
..01
<.001
.265

<.1

.04
< .01
..001
.050

<.1
<1.0 <1.0
<1.0 <1.0

<1.0 <1.0 .1.0
<1.0 <1.0 .1.0
<1.0 <1.0 <1.0
<1.0 <1.0 <1.0
1.15 <1.0 <1.0

<1.0 <1.0 <1.0

<.01
..01
<.01
<.2
.38
.17

<.01
<.01
..01Methozychlor (vg/1) .1.0 .1.0

ToxaPhene (Ugtl) <1.0 <1.0
2-4-D (Vg/1) <1.0 2.03
2,4,5-7P Silve. (vs/1) .1.0 <1.0

<.2
.82
.13

a From wells 16 through 20 eample.; all other analyses for well. 1 through 5.

171



Quarterly Re.u<reme”t.

Total Dissolved solid.

pm

Chloride

Temperature

Total Organic Carbon

Alkalinity

Nitrate

specific c.nd.ctivity

water level of each well

TABLE 56
DO~STIC WASTE PEMIT

87A ANALYSIS ~QUIREMENTS

40 CFRPart257
5tandarda AnnualReQ.ire.nents

500m~ll Cad~iu~

b chro~i.~

250 ~gll Lead

Mercury

b Arsenic

b Bar i.~

10 .nEll Selenium

b Silver

F1..ride

PCB,S

E“dri.

Li.dame

Methoxychlor

ToxaPhe.e

2-4-D

2,4,5-W Silve.

aProposed secondary drinking water sta.dards.
bDrinking water sea.dards do not exist for these parameters.
cBased O“ s temPer,ute raoge of 21.5° to 26.2°C.

&O CFR Fart 257
Standard

0.010 mgll

0.05 mgll

0.05 mgll

0.002 mgll

0,05 %11

1.0 mgll

0.01 mgll

0.05 rngllc

1.6 mgflc

O.z. gll

4 P*II

100 P/l

5 “gll

100 Vgll

10 Up./l

TABLE 57
GROuNnwATER MONITORING LXAT10N5 AND WASTE PAMTERS

Facility No. of Well, waste P..ameter,

M-.4re. seepage Oa.in 8 pH

spe.ifi. C..d..tivity
H-Area seepage Basin la Total Diasol.ed Solids

color
F-Area Seepage Basin 4a Silver

krseni.
709-G W..,. Facility (central Shop.) 1 Barium

Beryllium
788-3A CSRCB 4 Cadmium

Chromium
189-P CSRCB 4 copper

1,0”
189-K CSRCB 4* mercury

Ma”ga.e..
189-c CSRCB 3a Nick.1

Lead
289-H CSRCB ka Selleni.m

Chloride
489-D CSRCB 5 Zinc

904-76G (Old TNX Basin)

904-102G (New TNX Basin)

Nitrate
4 sulfate

Alpha Radioactivity
4 No”.olatile Bet. Activity

Chemical - Metal - pesticide (CW Wells) 7

‘Well installation. incomplete; sampling for the above waste parameters to begin in 1982.
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- 1119UFF1C1ENT DATA

NO. OF

2
2
2
2
2

:
2
2
2

:
2
2
2
2
2
2
2
2
2

2
2
2

$
2

:
2
2

:
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
z
2
2
2

:
z

$
2
2
2
2
2
2
2
2
2
2
2

TABLE 58

WATER QUALITY IN GROUNDWAn n

ARTHI METIC
AX M AN

GEOMETRIC
~

9.8
390
210

7.5
5.2
.31

69
.0+
.02
,*O
.<0

.11.2

.0.1
.02

.1
.02

<1
.01

.1
98

7,7
680
+50

6,5
5.6
1.6

62
.0+

1.0
1.4
7.5
.18

.1
.01
;:;

.04

.06

.02
.1

3.8

8.2
1200
980

,:.7

40
.12

3.0
.20

26
1.1

<1
.01
.93
.01
.18
.17
.17

<1
*2

8.2
260
180
7.5
*.7
7,6

27
.0+

1.0
1.7

17
1.6

.1
.01
.22
.00
.07
.04
.03

<1
23

6.5
380
210
3.0
5.0
.12

43
.03

:::::5

.30

.88

::.1
.01

<1
.01

<1
,00

.1
54

7.2
610
630
5.0
3.2
.08

51
.02
.82
,10

4.7
.05

.1

.0.1
.1+

.1

.::

.01
.1

1.8

6.9
1200
810
25
8,0
98
15

.05
2.7

<0.01
6.7
.65

<1
,01
,88
.00
.12
.06
.10

.1
22

6.5
240
180
2.0
4.2
7.6
12

.0$

.52
.0.01
8.4
.32

<1
.0.:

21
<1

.05

.03

.03
<1
20

173

3?0
210

5.3
5.1
.22

56
.04
.01
.20
.35

1.0
<1
.0.1

.02
.1

,01
.1

.01
<1
.76

640
440

5.8
4.*
.83

57
,03
91
.75

6.1
,11

.1
.01
.16
,00
.03
.03
.02

.1
2.8

1200
890
26
8.3

110
28

.08
2.8
.10

16
.88

.1
.01
.91
.01
.15
.12
.13

<1
32

250
la0
4.8
*.G
7,6

20
.04
.76
.85

13
.97

.1
.01
.22

.1
.06
,04
.03

<1
21

390
210

4.7
5.1
.19

54
O*
.02
.40
.35

1.0

.02

.01

.01

73

640
440

5,7
*.2
.36

56
.03
.91
.37

5.9
.09

.01

.15

.00
,03
;:;

2.6

1200
890
26
8.3

110
25

.07
2.8
.20

13
.85

.01

.91

.01

.14

.10

.13

30

250
180

3.9
4.4
7.6
18

.0+

.72
1,7
12

.72

.01

.22

.00

.06

.0+

.03

21



NO. OF

5
5
5
5
5
5
5

5
5
5
5
5

;
5
5
5
5
5
5
5

:
5

:
5
5
5
5
5
5
5
5
9
5
5
5
5
5
5
5

:
5
1
5
5
5
5
5
5

z
5
5
5
5
5
5
9

:

- INsuFFICIENT DhTA

TABLE 58

WATER QUALITY IN GROUNDWATER, CONTD

ARTHIME1lC
MAXIMUM fllNmJm

GEOMEIRIC
WEAN D DEv MEAN TD DEV

7,8
*5O
$20

41
4.6
3.4

22
.03

2.3
~,.lo

.65
.1

.03

.56

.00

.01
.0,,
,05

.1
33

,8; .0

260
10

4.7
.*6

33
.07

5.5
.15

.~.~

.03
1.2

,01
.03
.03

., .25

180

6.9
240
180

15
3.2

.33
12

,01
.75

<0.01
6.0

O*
.1

.01
,;:

.00

.01

.01

.45
<1

6.0

8.2
370
270

Z3
5.0

,60
26

.02

.65
.:601

.17
<1

.02

.12

.00

.01

.04

.69
.1

4.5

~~”’
<1
.0,1
.0 .02
<2
.1
<0,005
.0 .01
.0.1
<0.5
<1
.0.1
.1
.1
.1
.1
.1
<1
.1

7.0
.1
.1

.: O:.
<0.02

:;
<0.005
:::jl

<0.5
.1
.0.1
.1

:;
<1
.1
<1
.1

6.9
<1
.1
<:51

.0 .02

.2
<1
<0.005
<0.01
.0,1
.0.5
<1
.0.1
.1
<1
<1
.1

:;
.1

8.2
.1
.1

.6:1
<0.02
<2

.1

.0 .005

.0 .01

.0.1
<0.5
.1
<0.1
.1
.1
.1
.1
<1
<1
.1

174

::
8.2

.92

.68
4.3

.01

.45

.0’2
5.3

.13
.1

.01

.11

.00

.00

.01

.01
<1

6.5

75
51
10

.93

.09
6,5

.81
1.1

.03
6.7

2s
<1

.01

.2*
.00
.01
.01
.05

.1
35

48
36
15

.64

.07
2.3

.00
.15

.0 .01
1.2

.01
.1

.00

.02
.1

.00
,00
.0?

.1
1.2

75

;:
1.0

.08
9,2

.00
.13

.0 .01
3.6

.03
<1

.00
,02

.1
.00
.01

., ::;

*5O
420

41
+.6
3.+

22
.03

2.3
~7,10

.65

,0s
.56
.00
.01
.04
.05

33

380
260

10
4.7

.46
33

,07
5,5

.15
3*

1.6

.03
1.2

.01

.03

.03
,25

180

240
180

15
3.2

12.33

.01

.75

6.0
.04

.01
.11
,00
,01
.01
.45

6.0

370
270

23
5.0

.40
26

.02

.65

18
.17

.02
,12
.00
.01
.04
.*9

6.5



TABLE 58

wATER QUALITY IN GROUNDWATER, CONTD

ART HIUETIC G EONET RIC

4
3
3

:
3
3

3
3
3
3

:
3
3
3
3
3
3
3
3

2

;

2
2
2
2
2
2
2
2

;
2
2
2
2
z
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

:
2
2
2
2

5
5
5
5
5

:

;
,
5
5
5

:
5
5

:
5
5

PARAMETER ~
88

;H -
34 CSRCB 1

PM
sPEC COND {~tlCfl
~~~o~ SOLIDS

P-;: u
cHLORIDE
N1TR4TE flG/ L
SULFATE MG/ L

6.4
.1
.1
<1

3.4
.0 .02
.2

<1
.0 .005
<0.01
.0.1
<0.5
.1
.0.1
.1
.1
.1
.1
.1
.1
.1

6.4
100

66
13

3.2
.08

11
.02
.19
.20

2.8
.15

.1

.0.1
.05

.1
.02
.01
.02

.1
4.5

6.5
280
19o
150

3.2
.57

40
.02

3.9
~~.zo

.12
.1

,01
.36
.00
.01
.01
.03

.1
9.3

5.8
170
110

8.0
3.8

.37
*1

,02
.16
.20

3.3
.07

.1
<6.1

.07
<1 ,OL

.01
.02

.1
2.0

~~.6

.1

.1

.0.1

.0.02
<2
.1
.0.005
.0.01
.0.1
<0.5
<1
:y. t

<1
.1
<1
<1
<1
.1

5.9
83
62
5.0
2.3
.07

6.5
.01
.07
.10
,80
.06

.1

.0.1
O*

<1
.01
.01
.01

.1
.95

6.1
220
140
*3
2.7
.32

23
.01
.86
.10

4.0
.10

:;.1
.06

<1
.01
.01
.02

.1
6.5

5.2
.1
.1
.1
.0.1
.0.02
.2
.1
<0.005
.0.01
<0.1
.0.5
.1
.0.1
.1
.1
:;

.1

.1

.1

175

<1
.1
.1

.85
.0 .02
.2

<1
.0 .095
.0 .01
.0.1
.0.5

:i.1
.1
.1
.1
<1

:;
.1

3.+

cOPPER
MANGANESE
~;::URY

LEAD
sILVER
;;;~mc

BERYLLIUM
cADMIUM
cHROMIUM
NICKEL
5ELEN1un
ZINC

U8-3A UELU
?H T
SFEC COND ~~ICH
TOT D SOLIDS
cOLOR P-co u
CHLORIDE 14G/L
NITRATE Mo/L
5ULFA1E RG/ L
cOPPER
~ANN~SE H;

IRON MGTL
LEAD MG/L
SILVER tlG/L
ARSENIC MG/ L
BARIUM Mo/L
BERYLLIUM ~~
CADMIUM
~liiE;UM MG/L

MG/L
sELENIUM MG/L
ZINC MG/L

::
7.9
2.7

.08
12

.01

.12

.14
1.5

.09

:;
;:;

.08
13

.01

.13
,:;5

., .10

<0.1
,05

.1
.01
.01
.01

.1
2.7

.05

.01

.01
.01

2.1

788-3& WELL 3
gpEc ~o”D L[H, C”

TOT D soL103 mG/1
cOLOR P-co u
cHLORIDE ~~~
NITRATE
SULFATE MO/ L
cOPPER MG/ L
MANGANESE MG/L
~~:;URY UG/L

MGJL
LEAD MG/L
SILVER NG/L
ARSE1llC MG/ L
BARIUM MG/ L
BERYLLIUM ~~~
CADMIUM
cHROMIUI! MG, L
NICKEL flG/ L
sELENIUM ~~~
ZINC

250
160

96
3.0

.45
31

~::1

.15
36

.11
.1

.01

.21

.00

.01
,01
.02

.1
7.9

25o
160

80
2.9

.+3
30

.01
1.8

.1+
16

.11

,01
.15
.00
.01
.01
.02

7.8

IS 8-3A c5RCB 4
PH PH
sPEC COND Uw, cm
:::.: SOLIDS py~ “

cH1OR1DE flG/:
NITRAIE
SULFATE MG/L
COPPER RG/L
MANGANESE “G, LM6/L
~~[;uRY

Me/ L
LEAD MG/ L
sILvER MG/ L
ARSENIC MG/L
BARIUM MG/L
::yfi;~;um yG;:

cHROMIUM ~~~
NICKEL
:;EL~NIUM ~;,~

+8
54

3.1
1.4

.08
9.9

.01

.05

.06

.78

.03
.1
.0.1

.02
.1

.00

.00

.01
.1

.77

110
86

7.8
3.4

.12
19

.02

.11

.14
1.4

.06

.06

.01
.01
.02

1.9

- INSUFFICIENT DATA
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TABLE 58
MATER QUALITY IN GROUNDWATEX , CONTD

ARTHIMETIc
~1~

OEOMETRIC

2
MEAN D DEV MEAN TD DEV

2 23 20
2 32 2*
2 5,0 3.5

2.3 1.5
; .56 .10

.2 .2
2 ,02
2

.00
.14

2
.10

<0.01 <0.01
2 42 28
2 1,6 .65

.1 .1
: <0.1 <0.1
2 .05 .02
2 .1 .1
2 .03
z

.01
.1 .1

z .01 .1
2 .1 .1
2 2.4 2.2

5,s
95
66
5,0
2.7
.14

2.0
.04
.13
.20

13
1.2

<1
.00
.05

.1
.02
,04
.03

.1
56

5.9
;:

2.9
~::7

.01

..,.;9

65
.98

.1
<0.1

.03
.1

.01

.01

.00
.1

2.0

5.7
93
57

5.0
2.1

.10
.2

.03

.05
<0.01

1.2
.78

<1
.0.1

.O*
<1

.01

.01

.01
<1

68

*.1
22
23

2.4
.09

.2
.01

.18
.jiol

.*6
<1
.0.1

.02
<1

,01
.01

<1
<1

1,1

21
28

4.3
1.?

.33
.2

,01
,12

.:501

1,1
.1
.0.1

.03
<1

,02
.1

.01
.1

2.3

94
62

5,0
2.4

.12
1.0

,03
,09
.10

5.6
1.0

.1
.00

.1 .O*

.02

.03

.02
<1

52

23
28

2.6
.15
.33
.01

,18
.:iol

<1 .81

<0,1
.03

.1
.01
.01
.00

.1
1.4

21
2s

6.2
1.8

.24

.01

.12

3*
1.0

.03

,01

.01

2.3

94
61

5,0
2.4

.12
2.0

,03
.08
.20

3.5
.98

.00
.06

.02
,02
,02

52

23
28

2.6
~::3

.01
la

50
.76

.03

.01
.01
.00

1.3

- 1N5UFF1C1ENT DATA
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TABLE 58

WATER QuALITY IN GRoUNDWATER , CONT D

!ARAMETER
PH
sPEC COND
SUSP SOLIDS
10T D 30LID5
COLOR
CHLORIDE
:;~p~;:

COPPER
:4~lulllSE

IRON
LEAD
SILVER
ARSENIC
BARIUM
: :g:l ~;um

:HRfi; um

;: EL:NIUM

:~= PEST UEL)HZ

;PEC COND :~~CM
01 D SOLIDS ~-co “
:OLOR
:HLORIDE MG/L
41TRATE mG/L
~lJ:J::E mG/L

MO(C
IANGANESF MG/L
IERCURY UG,L
!RON llG/ L
.EAD MG/L
;lLVER MG/L
;;;y:;c nG/L

MG/ L
9ERY1L1UM MG/L
;ADMIUM MGzL
>HROMIUM MG/:
41CKEL MG/L
5ELEI11UM MG, L
ZINC VG/ L

GHE MET PE3L
PH
sPEC COND
TOT D SOLIDS
cOLOR
cHLORIDE
NITRATE
j~:~EjE

;~~~A:5E

IRON
LEAD
SILVER
hR5EN1C
BARIUM
BERYLLIUM
CADMIUM
cHROMIUM
NICKEL
SELENIUM
zINC

~
UMH/CM
MO/ L
P-co u
MG/ L
MG/L
m@/L
MG/ L
MG/L
UG/L
MGJL
MG/L
MG/L
MO/1
MG/L
mG/L
MGJL
MG/L
MO/L
MG/L
MG/L

HO. OF
~

2
;

2

:
2
2
2
2

$
2
2
z
2
2
2
2

;
2

z
2
2
2
2
2
2
2
2
2
2
2
z
2
2

:
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2:
2.0
3.5

,2 .08

.01
<0,.;9

28
1.6

.1

.0.1

.1 .03

.02

.01
., .01

8.$

4.8
31
22

2.0
2.3

.05
<2

.01
~o..;z

2.0
,1 .08

.0.1

.1 .03

.01

:;
.1

3.3

6.1
290
210

2.0
2.0

.06
15

.01
,96

.0. !11
2.2

‘1 ,14

.0.1

.1 .2$

,01
.01

.1 .01

8.5

~. ART HIMETIC GEOMETRIC

uEAN D DEV HEAN 10 DEV
+.2

MINIMUM
4.9

36 34

30
3.5
$.6

.10
1.5

.01

.34
.:;01

2.8
<1
.0.1

.03
.1

.02

.01

.02
<1

10

5.7

:;
6.5
3.4

.07
1.0

.01

.20
<0.01

3.2
.22

.1

.0.1
.05

.1
.01
.01
.01

.1
10

6.3
350
230

*.O
2.3

.*8
25

0?
2.4

.20
30

.74
.1

.03

.66

.00

.19

.06
.09

<1
46

35

27
2.8
4.0

.09

.75

.01

.32
.:$O1

2.2
<1
<0.1

.03
.1

.92

.01

.01
<1

9.2

32
2*

6.3
2.8

.06

.50

.01

.11
<0.01

2.6
.15

.1
<0.1

.04
.1

.01

.00

.00
.1

6.7

320
220

3.0
2.2

.27

20
.02

1.7
.10

16
.*$

.1
.02
.45
.00
.10
.04
.05

.1
26

35

29
2.7
6.0

.09
1.5

.01
.31

29
2.1

.03

.Bz

.01

.01

9.1

::
3.6
2.8
~:; b

.01

.06

2.5
.1*

.04

.01

.01

.01

5.8

320
220

2.8
2.2

.17
19

.01
1.5

.20
8.1

.32

.03

.40

.00
O*

.03
.03

19

- INSUFFICIENT LATA
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709-G MEL L 1
,“

_l----

~;H/Cfi
MG/ L
P-co u
MG,L
MG/L
MGTL
MG/L
110/L
UG/L
mG/L
MG/ L
MG/L
MG/ L
NG/L
MG/ L
MG/ L
MG/L
MO/L
MO/L
MGTL

- INSUFFICIENT D,,A

2
2
2
2

:
2
2
2
2

;
2
2
2
2
2

;
2
2

T~LE58
UA~ERQUALITYINGROUNDUATER,CONTD

PLANT WATER QuaLITY FOR 19U

GEOMETRIC
MEAN TD QEY

8.2
420
270

10
1.9

.08
44

.01
,04

.0.01
.50
.02

.1
.01
.06

<1
.01
.01
.01

<1
.60

5.7
280
250

5.0
1.1

.:2
.01
.68
.90

17
.06

<1
.01

1.0
.00
,02
,01
.01

<1
11

~goo;.a

740
.1

5.0
75

7.0
.03

1.7

::
.04

.1
.02

2.3
,01
,01
.37
.10

.1
2.7

8.2
420
270

10
1.9

08
44

.01
04

.0 .01
.50
.02

.1
.01
.06

<1
.01
.01
.01

<1
.6D

5.2
2*O
?50
.1

.80

.:O
.01
.38
.20

5.5
.04

.1
<0.1
~, .37

,01
.01
.01

.1
6.9

3.8
1000

740
<1

4.3

<:8
.02

1,1
<0.01

6.6
.03

.1
.01

1.7
.00

<1
.03
.02

<1
.50

178

::
2.8
2,0

.16
1.5

.02

.12
.0 .01

1.0
.27

.1
,00
.06

<1
.10
.01
.01

<1
19

*2O
270

10
1.9

.08
44

.01

.04
<0.01

.50

.02
<1

.01
.06

<1
;::

.01
.1

.60

260
250

2.5
.95

31

‘2 .01
.63
.55

11
.05

<1
,00
.70

<1
.02
.01
.01

.1
9.0

10000
740
<1

4.6
52

3.5
.02

1.4

:;
.03

.1
.02

2.0
.01
.01
.20
.06

<1
1.6

91
63

2,7
2,0

16
1.4

.02

.08

.93
.27

.00
.06

.06

.01
.01

19

420
270

10
1.9

.08
44

.01

.04

.50

.02

.01

.06

.01
,01
.01

.60

260
250

5.0
.94

31

.01

.43

.42
9.5

.05

.01

.62

.00

.02

.01

.01

6.7

*;;;

4.6
$6

7.0
.02

1.*
32
24

.03

.02
2.0

,01
.01
.11
.0+

1.2

(



TABLE 58
WATER quALITY IN CROuNDWATER, CONTD

2:R-6QEkELL +

r k ET R
PH

p

SPEC CONE “MH, CM
TOT D SOLIDS VG, L
COLOR P-co u
CHLORIDE MG, L
N1l RkTE MQ/ L
5uLFATE MG/ L
COPPER “0/1
MANGANEsE rlG/L
~~~:URY uG, L

MG/L
LEAD MG. L
31 LVER MG/L
ARSENIC MG/L
BARIUM MG/L
BERYLLIuM ~G/~
CADMIUII
;:;;IIIUM ?lG<L

VIG/L
SELENIUM MG/L
ZINC MG/L

9o*-102G WELL 1
PH PH
5PEC COND ~~CM
SL15P5OL1O5
101 D SOLIDS MG,L
COLOR
CHLORIDE fi:~ “
NITRATE
~~~Li~~E MG/L

MG/ L
flANGANE5E MG/L
~~ER~URY uG/L

MG?L
LEAD MG/L
SILVER flG/L
ARSENIC MO/L
BARIUM QIG/L
~~~M\~~ufl MG,L

MG/L
CHROMIUM M?/L
NICKEL ML/L
SELENIUM ML/L
ZIHC “G,L

904-192G k :j~
PH PH
3PEC COND uMH/CM

CHLORIDE MGfL
N1l RAIE MG/L

SULFATE MG, L

MERcuRY JG/L

2
—

2
1

;
2
2
2
2
2
2
z
2
2
2
2
2
z
2
2
2

2
:

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

1
1

?
2

1

1

5,3
900

680
7.5
7.s

110
53

.46
150

.60
27

.05
.1

.71
10

,03
.10
.03
.05

<1
110

5.4
47

3.3
.82

11

.0 .01

4.8
330

290
3.0
4,3

29
37

.02
1,9

<0.01
5.3

.05
.1
<0.1

.38
<1

.02
<1 .O1

<1
2.2

5.4
*7

2.7
.31

11

<0.01

9500
500

2.5
+.5

45
11

,:;6

2.0
86

.06
.1

.06
1.3

,11
,03
.64
.06

.1
2.8

620

690
6,3
5,9

69
45

.2*
7*

,20

.:.05

.35
5,2

.01

.06

.02

.03
.1

58

47

3.0
.57

11

.0.01

.06
1.2

.10

.05

.32

.05

2.2

550

450
6.1
5.6

::

.10
17

.*O
12

.05

.71
1.9

.03
U*

,03
.02

16

47

3.0
.50

11

INSUFFICIENT DATA
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TABLE 58
WATER QUALITY IN GROUNDWA~R, CONTD

9~ 4-

?bRAMETER ~
g:Ec ~oND “m”/CM

10T D SOLIDS MC(1
cOLOR P-co u
CHLORIDE nc/L
NITRATE MG/ L
::;~~E MC, L

MC/L
M&NGANE5E MC/L
~:~:URY U<., L

MP,L
LEAD W;(L
SILVER ,4G/ L
ARSENIC flG<L
BARIUM MG/L
OERYLLluM me/L
CADMIUM Me/L
CHROMIUM mG/L
NICKEL flG/L
SELENIUM :&:
ZINC

90+-102 *
~~rc ~o;Dw PH-

ELL

Umtl.cm
TOT D SOLIDS MG{L
COLOR
CXLOR IDE ~~~ u
NITRATE
SULFATE MG/L
COPPER 30/L
MANGANESE ~~
~:g;uRY

MG/L
LEAD MC .1.
SILVER Mo/L
$~::fl:c flG/ L

MG/ L
BERYLLIUM mG/L
cADMrufl MO/ L
CHROM1UM nG/L

,NICKEL MG/L
SELENIUM MG/L
ZINC f10/ L

+87
PH -

D NELL 1
PH

SPEC COND :~~CM
,701 D SOLIDS
COLOR P-co u
CHLORIDE ;M:
NITRATE
SULFATE MG/ L
COPPER RO/L
MANGANESE 11OJL
~:~:URY UG/L

MG.1
LEAD MG/ L
SILVER MG/L
;;;:;;C Mo/ L

MG, L
BERYLLIUM MG,L
CADMIUM MG/L
CHROMIUM MG/L
NICKEL MO/L
SELENIUM MG/L
ZINC NG/ L

NO. OF
V

2
2
2
2
2
2
2
2
z
2
2
2
2

~

2
2
2
z

2

$
2
2
2

i
2
2
2
2
2
2
2
2
2

$
2
2

2
2
2
2

:
2
2
2

2
2
2
2
2
2
2
2
2
2
2

680
550

2.3
15
68
98

.02

.43
,::5

.OG
.1

.01

.13
<1

.02

.01
,01

.1
.+4

510
360

4.5
7.+

1:;
nz

.12

.15
7.8

.02

::.1
.11

<1
.03
.01
.03

<1
.19

2500
6400

150
3.4
3.2

4200
1.0

14
68.48

.02
.1

2.0
.07
.39
.14
,19

<12.9

7.6

hRTHIRETIC GEOfiEIRIC
RIN1nuM MEMH n DEV MEAN

5.0 6.8
DEV

790 580
670 +20

2.5 2.0
;:

i:
110 85

.02 .01

.52 .34

.40 .10
7.8 7.8

.06 .01
.1 .1

.01 <0.1

.14 .12
.1 .1

;:: .02
<1

.01 .1
.1 .1

.55 .32

5.2
700
~90

7.0
3,?

1::
.03

le
,30

10
.02

.1

.0.1
.15

.1
.05
.01
.03

.1
.20

2.6
4700
9400

260
3.7
*.2

5500
1.9

19
.75

av
.03

.1
3.8

.08

.73

.17

.33
*,1

.1
10

5.1
310
230

2.0
6.1

25
59

.01

.10
.0 .0!.

5,6
.02

:;.1
.06

<1
.02

.1
.02

<1
.18

?.6
250

5500
5.0
3.1
2,2

2900
.18

a.5
.20

6,1
.02

‘1 :::

.06
,10
.06

1.6
.1

5.0

670
530

2.2

i;
97

.01

.42
.20

7.a
.02

.01

.13

.02

.01

.01

.42

670
3*0

3.7
7.3

39
91

.02

.12

.30
7.5

.02

.10

.03

.01
,Oz

.19

1100
5700

36
3.4

,OO; .O

~3.59

23:;:

.59

.07

.17

.13
~::+

7.1

- INSUFFICIENT DATA
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389-D WELL 2 —

2
2
2
2
2
2
2
2
2
2
2
2
z
2
2
2
2
2
2
2
2

489-D NELL 3
.“
SPEC CON>
TOT D 301.1D5
CBLOR
CHLORIDE
NITRATE
SULFATE
COPPER
MANGANESE
~:~URY

LEAD
31LVER
ARSEIIIC
BARIUM
::~;;~:um

CHROMIUM
,NICKEL
SELENIUM
ZINC

2
2
2
2
2
2
2
2
2
2
2
2
z
2
2
2
2
2
2
2
2

TABLE50
WATERQUALITYINGROUNDWATER, CONTD

PLA NT tikTER 3UkLITY FOR 1981

69
52

6.3
5.2
2.2
2.0

.02

.08
.10

8.+
.19

‘1 .01
.22
.00
.01
.00
.00

<1
4.3

68
56
13

4.1
.65

10
.01
.55

1.2
8.9

.03

‘1 .01
.07
.00
.02
.01
.03

<1
.36

48
45

3.0
1.6
2.3
7.8

.01
1.4

.20
5,*

.02
.1

.00

.21
.1

.02

.01

.01
.1

.36

ARTHIRETIC
MAXI MUM

GEOMETRIC
MINI Mum MEAN sTD DEV flF&N TD DEV

*,9 4.9
45

:: 50
7.5 5.0
6.1 4.3
2.5 1.8
3.0 1.0

.03 .01
,10 .06
.20 .0 .01

3.1
<:4.28 .11

<1
.02 .0.1
.59 .06
.00 .1
.01 .01
.01 <1
.01 .1

<1 .1
5.0 3.5

5.4
70
59
20

4.3
,3.68

.02

.66
1.6

.;2.04

.01

.07

.00
.03
.01

., .06

.36

5.6
64
56

3.0
1.9
3.2

12
~::1

~::o

<l .03

.00
.1 .27

.02

.01

‘L :;;

5.1
65
53

5.5
3.9

.62
6.0

.01
,46
.80

6.2
.03

.1

.0.1
.06

.1
.02
.01
.01

.1
.35

5.0
31
3+

3.0
1.3
1.4
3.5

.00

.73

.10
*.*

.02

:;.1
.14

<1
.01

.1

.1

.1
.30

65
52

6.1
5.1
2.1
1.7

.02

.08
.20

6.5
.17

.02

.15

.00

.01

.01

.01

4.2

67
56
1:,1

.65
10

.01

.54
1.1
8.4

.03

.01

.07

.00
.02
.01
.02

.36

45
4*

3.0
1.6
2.1
6.5

.00
1.2

.17
5.3

.02

.00

.20

.02

.01

.01

.3+

- XN5UFI :CIEN1 DATA
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La... >.

wATER QIJAL1~YINGROUNUWATBR,CONTD
+89-D NELL 5

PhR4METER
PH ~
5PEC COND
TOT D SOLIDS MG/L
COLOR P-co u
CHLOR1OE MG, L
NITRATE MG/ L
5ULFA1E MO/ L
COPPER MG,l
MANGANESE ~i~
fll~:URY

MG/ L
LEAD MG/L
SILVER MG/L
ARSENIC MG/L
BARIUN NG/ L
BERYLLIUM MG/L
C.4DM1UM
~~:~[um lti:

MG/L
SELENIUM ;M:
ZINC

J89-P WELL 1
PH
SPEC COIID ~lH/cM
TOT D SOLIDS MG/L
COLOR P-co u
CHLORIDE MG/L
MI TRATE MG,L
SULFATE MG/L
COPPER MG/ L
~lfl]~5E MG/L

UG/L
IRON MG/L
LEAD MG/L
sILVER fiG/L
ARsENIC MG. L
BARIUM MC/L
BERYLLIUM ML/L
CADMIUM mr,/L
CHROtll Um ~:j~
,MXCXEL
SELENIUM ,lG/L
ZINC mG,l

189-P W
P~

11 2
PH

SPEC COND ~~lCM
:J~[o~ 50 L1P:

P-co u
CHLORIDE ;~$L
ti17RA7E
SULFATE /M6 L

COPPER MG/L
MANGANESE MG/L
MERCURY UO/L
IRON MC*,.
LEAD MG/ L
SILVER MG/ L
ARSENIC MO/L
BARIUM nG,L
BERYLLIUm ~1~
CADMIUM
cHROMIUM VIG/L
NICKEL MG/L
SELENIUM mG/L
ZINC rlG.L

N:. OF ARrH1.Eric GEOMETRIC

v
MkXIMU

5.;
MIN1nutl MEAN D DEv MEAN TD

4.3
DEV

2 54
z: $7

; ;:; 2.0
2 1.6
z 1.4 1.1
2 14 la
2 .01 .01
2 .09 .05
2 ,20 .0 .01
2 10 4.0
2 .03 .02
2 .1 <1
2 .00 <8.1
2 ,06 .05
2 ,00 <1
2 .02 .01
2 .01 .01
2 .1 .01 .1
2 .1
z .65 ,62

5.7
110

79
5.0
6.2

,10
7.0

.04

.39
2.4
8.3

,30

::.1
.06

<1
,02
.02

.1

.1
22

2 4.8
2 25
2 36
2 2.0

<,0
: ,07
2 2.0

2 .06
2 .02
2 .40
2 2.5
2 ,02
2 .1
2 .00
2 .03
2 .1
2 .01
2 .00
2 .01
2 .1
2 .91

5.4

::
3.5
5.6

.04
6.0

.03

.34

.10
3.2

.30

:;.1
.06

<1
.01
.01

<1
<1

20

4,5
25
20

1.5
3.6

.05
2.0

.04

.02
.0 .01

.60

.02
.1
<0.1

.02
<1

.01
.1

.00
<1

.60

55
54

5.5
1.6
1.3

14
.01
.07
.10

7.1
.03

.1
.00
.05
.00
.02
,01
.01

c1
.6*

100
73

4.3
5.9

.07
6.5

O*
.37

1.3
5,7

.30

::.1
., .06

.02
., .01

<1
21

25
28

1.8
3.8

.06
2.0

.05
,02
.20

1.6
.02

.1
.00
.02

.1
.01
.00
.01

.1
,76

55
53

3.2
1.6
1.2

14
.01
.07
.20

6.6
.03

.00

.03
,00
.02
.01
.01

,64

100
72

4.2
5,9

06
6.5

;;;

,49
5.1

.30

.06

.02

.01

21

25
27

1.7
3.8

.06
2.0

,05
.02
.40

1.2
.02

,00
.02

.01

.00
.01

- IH5UFFICIEN7 DATA
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187-P UELL 3

- INSUFFICIENT DATA

TABLE 58

WATER QUALITY IN GROUNDWATER> cONTD

NO. OF
_

2
z
2
2
2
2
z
z
2
z
z
2
z
z
2
2
2
z
2

4.5
25
37

2.0
4.3

<2 .26

.08

.02
,:; O

:;,;”2

.1 “02

., ““

‘1 :::

+.2
20
22

1.0
3.9

n7
.2

.02
.0 .:;;

.60
.02

:1.1
.01

<1
.1
.1
.1
.1

.2+

23
30

1.5
+.1

.16
<2

.05

.01

.35
1.0

.02
<1
<0.1

.02
<1

.00
.1

.01
<1

.30

22
29
1.4
$.1
.13

.0+

.02

.25

.81

.02

.02

.01

.01

.29
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,.,,, 59
P.ADIOACTIVITY ,, CRO”NDWATF,RAT ,.$,, ,.,,,,,,,,

4
4
&
4

< 1.5
2.6
,.1
7.4
8,0
7,8
2.5

<0.8
<,,6
<1.,
<2.8
<4.3
<6.3
<1.5

G.,

< 1,,
< ,,8

2.,
5.2
1.7
4.4
2.6

< 0.3
2.4
0,5
z,,

< ,.3

< 0.8
< 0.9

1.4
. 0,6

6.9
< 5.8
< ,.5

< ,.9

50.7
34,0
44.9

5,2
4..
1,,

. 0.4

2.3
5.7
7,8

< 1.0
. 6,0

1.,
2.7

1.8
1.8
1.5
1.0

< 0,4
2.3

< 0.,

3,3
0.6

16,2
1,0

< ,,5
4.4
4.1
4.8
,,2

.7
<7
<1
.7

< Y&
.7

<8
‘8

3R
,,0

14
19

8

.7

.7

<;
< ,5
< ,4

.7

::

1;

.;

11

,;

<7

<?
:7

.8

.7
18

. ‘:

< 17
< 17
< 17
< ,9
< 27
< 39
< ,6

,6

3
3
3

2 < ,.8
. 1.1

3.2
6.8
,.6
5.6
3.6

< 20
< ,9

52
96

< ,,

,7

2
,

2

1
1
L
I

..”,,.1 ,,0.,

709-. ..1, 2 1,0 < Lo

< L.5
. ,,5

,.7
0.,
6,0

< ,4
< ,6
< ,5
< ,3
< 33

3

3

8.6

2.5

< 5,
< ,3

15.6
104.0

84.2

<,. $

Z&o
,,0
160

904-,,,. we, , ,
904-,0,, ,,,1 ,
,“4-1”2, ,.11 3
,04-, ”2G w,,, 6

35

.7
<7

: 1.3

788-3. ,s,,, ,
188-3A ,,s,, ?
788-3. ,,.., 3

788-3A CSRC, ,

0
3
3
3

3.9
1,.0
,7. ,

41

L%

. 0.3
,’3.3

*.5
4.3,89-, ,s,,, ,

1,9-, CSnc, , <8

< ‘:
8

189-c ,s,,, L
,89., ,s,,, 2
18, -c c,.,, 3

,89-, ,s”., L
,8,-”-, s,,, ,
,89-,-C,RC, 3
,89-,-. $,,, ,

<8
<8
<8

1 91,
310

< ‘:

,89-, .s,., ,
489-D .,,,, 2
48,-D ,,”,, 3

48,-, ,s,,, 6
,8,-D ,,.,, 5

3.1
12,0

7,0
11.0

,,0

184



40”
0

:
0
,

6.0
6.6
6.6
6.7
6.6
6.7
6.9
0.8

6.5
7.0
7.1
7.0
6.9

9,0
6.9

48.8
4.,
6.5

,,.0
,0.6

9.5
5.7
2,8

10.9
5.&
3.4

,6.7
6,8

3*.,
,.6
,.3
,,0
5,3
&.7
..0
, .8
5.3
,.0
1.9
,.8
3.4

48.8
L.1
4,9
7,0

6.1
3,5
1.9
1,9
5.5
,.3

1.1
,,,
2.7

32.5
,.6

2.7
6.3
,.4
1.8
,.0
1.2

3.1
2.,

5?:
6,7
6.8
7.0
7 .“
7.3

7: 4.;
5.0 3.0
3.0 ,.6
,.0 *,6
5.0 ,.,
8.0 3.8
2.0 1.8
3.0 ,.3
4.0 2.5

6.;
3.8
7.8
7.3
3.,

15
5

6.,
7.,
7.5
7.,
7.3
7.,

1.0
, ,,
,.7

S.,,,...,
solidsco”.

[w/l)
& *

400
7.0

2.:
1.,
1.0

200
1.6

1.:
1.0

0.33

6.0
6.5
6.5
6.8
6.8
,.6
6.7
6.6
,.4
,.8
6.5
6.3
,.7

,.0
6.8
7,0
6.,
6,9
7.0
7.0
6.9
7.2
7.8
7.8
7.3
7,6

,,.5
4.1
*.7

~.
,.7
1.5
3,3
5.0
3.8

,4.8
>.6

,9.7
5.6

,5.0
2.5
,.2
$.3
,.0
0.9
2.3
3,3

3.0
6,8
2,8

13,3
2.7

2::; l;::

>.3 ,.8
3.0 2.0
1.6 0.7
,.0 0.7
,.s ,.3
3.0 2.2

2.2 ,.7
2.8 1,9
,.5 ,.1
,,2 ,,,
,.2 ,,,

5; 32
,,., 7.,
15.0 9.0

6.0 3.0
,.0 3.0

,0.0 5.3
,.0 .5,6

6,0 4.5
7,0 4.8
8.0 3.4
6,0 3.3
6.0 3.0

0

30:

,?0

0

12.:
5,,
6.0

30
31

,70
,.0

Sus,.”ded
Solym,,w

e
* &

,5
82

,,ti ,6.,
18.0 9,0
,4.0 8.0
10.0 5.5
,,.0 6.0

9.0 5,6
23.5

13: 11.5

+ ~

6.0 ‘!:

Su,,e”ded
SOl:m., y.

* w

s,:; ,,?
5.0 3.6
7,0 3.3
6.0 ,.0

,0,0 6.8
5.0 2.8

13.0 6,4
,3.0 6.0

,1 9.8
61 14.8

20?: 8::

400 zOO 6.0 9.0
2,0 1.2 6.5 6.8

6.5 6.8
8: t.! b.> 6.9

,.0 1.2 6.7 7.1
,.0 0.3 6.. 7.2
8.0 1.7 6.4 6.8
8.0 1.5 6.6 7.2
5.o 1.5 6.6 7.6
,60 5.6 6.9 1.7

2.8 6.1 7.6
2: 8,7 6.6 7..
1,0 1.0 6.9 7.0

i“ vLo1.,1o” of NPDES ?.-1!

,1.5 15.0
6.7 2.8

10.1 7.s
,.6 3.8

,2.5 15.0
,.3 0.3

::; 2.7
2.1

4.9 2.8
3.3 1.8
6.9 2.5
2.9 1.8

14.6 7.6
3.9 3.5

~ 11.2
9.6 6.9
1.3 1.0

(scOO2371O)

7.0 3.5
2.0 1.3
,.6 ,,0
3.9 1.8
7.5 h.,
2.7 1.3
5.. ,.1
,.8 0.9
,.6 b.,

20.0
6.0
4.0

12.0
,3.0

9.0
18.0

6.0
8.0

10.0
4.0
2.5
5.6

15.0
4,3
7.2
3,0
3,5

ntier. W.,.

607-7,

a

.. . .
,,.”
M

F,..,COliform
(..../ 100ml)
~ L

400 200
,2.0 3.,

2.0 1.3
44.0 6.2

,.0 1.0
1.0 0.3

3.: 1.:
,2.0 5.9
,0. ” ,.8

6.0 1.6

* ,;

,,.,s,ertit
Lid,..

January
“ebr..r,

,.0 9.0 9.01 6.o
6,8 6.9 >. 2.0
6.4 6.9 0.5 0.6
6.5 6.8 0.6 0.3
6.4 7.2 0.7 0.2
6.6 7.0 1.3 0.9
,.8 7.1 0.5 0.2S
6.s 7.0 0.76 0.37
6.5 7.0 0.35 0.27
7.2 7.3 0.53 0.25
7,0 7.9 1,37 0.49
,.5 8,0 ,., 0.4
6.9 8.1 0.7 0.3

9.01
0.6
0.5
,.8
0.5
0.5

0.38
0.,4
0,14
0,07
0.22
0.,0

0.1

6.0
0.3 ,%

4.3
10.0

3.0
*,8
2.5
2,6
3.5
2.0
3.,
2,0
2,,

,2
9 0.>

0.8
0.6
0.4

0.2,
0.,6
0.08
0,05
0.1,
0.07

0.1

7,0
21,0

6.0
,.,
6,0
4.0
6,0
3.0
6.0
3.0
,.0

3
3
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TABLE 60
SANITARY WASTEWATER-WDES PEMIT SC 0023710, CONTD

607-7D

_

Suspended
Fecal CO1iform Solids quantity

(Concl loo ml)

~

Dli (lb/day)

=Ww% k

Suspended

Solids co...

(Ulgll)
@ &

&5 30
8.0 4.0
13.0 6.0
5.0 3.0
&.0 2.0
5.0 2.8
8.0 5.0

15.0 k.b
8.0 5.8
24 11.3
20 10.2
14 11

8.0 4.3

BOD

Quantity

(lb/day)

Ww

BOD
C.ncen,rat.on

(.8/1)

-a

NPDKS Permit
Limits*

January
February

400
13.0

0
20
6.0

200
3.3
0

2.1
1.4
0
0

1.2
7.9

48.6
2.7
20
1.3

6.0
6.8
6.7
6.5
6.6
6.7
6.5
6.4
6.8
7.0
7.1
7.0
6.1

9.0
7.0
6.9
6.9
7.2
7.2
7.0
7.2
7.6
7.3
7.8
7.5
7.4

15.0
0.9
2.1
0.7
O.&
0.5
1.1

1.75
0.93

2.0
2.0
1.5
0.8

10.0
0.4
1.0
0.4
0.2
0.3
0.71
0.54
0.68
0.94
1.0
1.2
0.4

15.0 10.0
0.4 0.3

45 30
8.0 3.0
14.0
7.0 ::;
4.0 3.0
5.0 3.8

20.0 10.0
8.0 3.6
10.0
12.0 :::

10.0 5.0
4.0 2.7
6.0 3.3

2.2 1.4
1.0 0.6
0.4 0.3
0.5 O.&
2.9 1.4

0.96 0.43
1.2 0.66
1.0 0.40

0.96 0.48
0.4 0.3
0.6 0.3

March
A.ril
m:y
June

July
Aug.. t
September
October
Nove”,ber
December

0
0

2.0
17.0

+

47
4.0

- Underlined numbers were in violation of NFDEs Permit (SCOO2371O)

607-18c
~

Suspended
solids quantity

DH (lb/day)
Min. MaX. ~ *

Suspended
solids Con. .

BoD

Quantity
(lb/day)

w%

BOD
C.r>.entr.tie”

(Mgll)

ah

FecalC.lif.rm
(..”./100ml)
~ k

Avg.
Flow

M

NPDES Permit
Limits.

January 24

February 19

March 17

Ap~il 13

hay 14
June 18

40U
1.0
1.0
2.0
50
0

100

88

200
1.0
1.0
1.2

6.0 9.0 15.0 10.0
6.5 6.8 4.1 2.0
6.4 7.0 3.2 2.0
6.4 7.0 2.1 1.0

45
14.0
14.0
10.4

27
10.0
13.0
18.0

23
26

32.0
23

11.0

30
7.0
8.8
5.0
11

5.5
5.5
11.4
15.3
20.7
17.4
14

6.3

15.0 10.0
1.2 0.6
1.8 0.8

45
4.0
8.0
11.0
2.0
6.0
3.0
2.9
8.0

30
2.0
3.3
7.52.2 1.5

2.9
0

3.2

8.:

6.8 7.0 4.2 1.7
6.4 6.9 1.7 0.9
6.6 6.9 2.8 1.2
6.8 7.2 8.0 4.6
6.6 7.6 3.1 2.0

0.3 0.3
1.0 0.5

0.65 0.50
1.3 0.72
1.1 0.83

0.78 0.67
0.67 0.40
1.0 0.70
0.6 0.4

2.0
3.U
2.3
1.8
6.3
4.3

July 13
August 11
September 13
October 14
November 14
Uecember 12

This discharge ... i“ cc

50 2.7
7.0 2.3
55 3
7.0 1.7

6.9 7.3 4.1 3.3
6.8 1.4 5.3 2.9
6.S 7.2 3.7 2.3
6.3 7.2 1.6 0.9

5.0
4.0
6.0
4.0

2.4
&.o
2.5

)mplianc. for al Parameters th.o”gh..~ 1981.

Designed Avg. Ma. .
~ Flow 3 ~ ~ Month % Design

( gpm) (gpm) (Max. F1OW gpm)

607-7A 90 49.6 55 58 March 64
607-7F 28 25.0 33 September
607-7H 21 28.2 1~{ 36

118
February 181

607-lP 7 6.2 89 12 January 171
b07-7D 8 9.6 120 13 February 163
607-7c 8 15.2 190 19 February 238

*N.te - These flows ate only an average over 24 hours Maximum flows during day
SIliftcan,.2 t.3 timestheaverageflow.
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TABLE61
ASH mSINS EFFLUENT - NPDES PEWIT 0010175

Pemf c
~

sample
A2H-013 ABK-014 A7JP-015

0.1
4.06
Q.07(9)

6(8)

104
3

24(8)

9.5

5.7(9).

15
do
42( 6)

4,000
ao

434(8)

do
40
d0(8)

ao
40
q0(8)

92,000
415

24,436(8)

31
40
d5(8)

Q
43.2
a.3(7)

dO
do
dO(8)

ao
40
QO(6)

b

30
do
42(8)

Par-t., ABD-OL1

4.47
0.11
2.04(12)’

6(12)

15
0.3
3.4(12)

8.5
6.0(12)

50
~o
q8(10)b

<10
an
.10(12)

ao
<0
a0(12)

20
ao
.11(12)

1,500
40

212(12)

27
qo
az(lz)

Q
a.z
4.8(12)

15
ao
U1(12)

<10
ao
.10( 10)

32
qo
a8(11)

15
ao
<20(12)

A2F-O 12

0.91
4.06
a.18( 12)

Freqn.ncy

I/week

Zlmonth

21.0n, h

11.eek

11.nouth

l[month

11.nonth

11.do”th

I/month

11.do”th

lfmonth

Ilmomth

llmo”th

1/momth

llmo”th

0.58 0.02

Q.06 0.01
Q.17( 12) 6).01(4)

6(12) 6(5)oil and grease (nlg/1) 3 15

100

30

9.0
6.0

6(12)grab

grab 27
a

6.5(12)

49

1
9.8(5)

1.2
4.2(12)

7.8
3(5)

grab

grab

6.8
3.9(12)

PH (Stamdard units)

Arsenic (“8/1)

Cadmium (Pg/1)

Chromim (“g/l)

copper (Pgll)

1,.” (Vgll)

Lead (ug/1)

Mercury (Vgll)

Nickel (“g/l)

Selemium (vS/l)

Vamadium (PS/1)

zinc (“g/l)

10 do
Qo Go
<0(10) ao(lo)

15
ao
al(s)

ao
40
a0(12)

ao
ao
ao(lz)

ao
40
<0(5)

do
ao
~0(5)

ao
ao
ao(lz)

grab
40
40(12)

210
40
~8(12)

45
U.o
<5(12)

ao
dO
QO(5)

grab

1,670
120
421(12)

560
15

158(5)

2,500
90

441(12)

33
ao
40(12)

30 13
40
d2(12) :!(5)

grabma.

Q
0.2
Q.8(12)

Q 0.2
4.2
4.2(5)

gr.b
4.2
Q.8(12)

26
40
a8(12)

49
ao
Q6(12)

28
40
d4( 5)

grab

ao
ao
ao( 10)

ao ao
do
UO(5)

grab
do
ao( 10)

b b b

146
40
44(12)

110
18
66(12)

18
ao
a2(5)

grab

a ( ) number of months sampled.
b Positive numbers and numbers 1.ss than the limit of detectioa for a givem analytical procedure were included i. the

average. A“erages reported as less than a number (.) include the numbers which are at or below the limit of detecti.m.
c NO data.
– N. Pemit llmit.

TABLE 62

PH DATA FOR ASH ~SIN ECEIVINC ST~~S

sample sample Pemit ABD-O 11-1 MF-012-1 A2n-013-1 UK-014-1 A2P-015-1
Parameter Frequency Type ~ (Beaver Dam creek) (Upper Three Runs Creek) (Four Mile Creek) (Pen Branch) (Myers Branch)

pn llweek grab ~ 9.0 L2. Z 7.5 7.6
1.9(12)a

8.2 7.6
~ 6.0 5.4(12) 4.6(12) 6.1(12) 4.3

a ( ) r,umberof momths sampled.
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1 . . .=. .

zinc sulfide,,.,.........

20 ,, 0,2, , 0,,3 pci/,
pcilg
.,i/.,,-0,

[0.0007 * 0.0004nCi/,.2)
,ci/mJ,-02

(0.0003 i 0.0,02,c~l>.~1

0.,2* 0.06
:: 0.3; :, 0,,, , 0.04

I Air 20 80, .3 0,03 , 0,0,

>0 ,00 , 0.002 * 0,00)

,.8 ,,.. ,r.port ion., ,.,. ,..”,,,,

“r.”i”.., ,lut.”i””’ (.l,h. ] ?..d

10
,0 ::
1, 800 .3

7.,, 0,39
3,5 ! O.*O

0.88 * 0.05

,Gi)l
$i/,
,ci/.3 E-02

(0.0008 * 0.000> PCi/$”3)

sr-89 ,90 ,.”!
R.i.
Air c.mp.ait!s
,1.”,perimeter

4.5* 0,,5
0.02* 0,001

0,,0, 0.001 ,ci/m,,-02
(0.0010 * 0,0000, ,cil.n~]

,cL/m3 E-o,
(0.00>1 * 0.0000, ,ci(<.3)

,ci/.3 ,-02
(0.0033 * 0.000, Pci/.3)

,0 -19,500 m>

,0 -,5,500 ml

LO -6, >00 .3

0,11* 0.00,

,.33 , 0.01

sr-90

I Triti.m

50 20 ,
50 0,5 ,

: 0,: :,

300, ,0
300 , ,0
300 i ,0
300 , ,0
300 , ,0

,, 3 .,
20 3 .,

, , 0,,,
, * 0,05

,.-238

72. -,9,500 .3
7,, ‘,8,500 .3
72. -6, >00 .,

0.36
0,39
,.,8

... /.3

... /.3

.Ci).,

pCi/m2
,,, /.,
,,, /.

,“-239
.::cg;
.Ci/m3

,ci/m2
,., /.,
,ci/,

7,. -,,,500 .3 0.3,
72= -,8,5,0 m, 0.38
7,. -6,,,0 “,3 ,.,,

7,* 4,8 m? 0.00,9
72. 4,, .2 ,.0021
*4, ,0 , 0.00,

,.(1) ..,,,,.. (9 . , i“. )

,0, 3.8 , ,., , 0.5
10 50 , 0,, i 0.0,

2,0 ,,, , 3+,

1-,,,

~

..-,37

.“O.. s
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